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Description 

Background Of The Invention 

This invention relates to automatic injectors 
and more particularly to automatic injectors of the 
type operated by the release of a stressed spring 
assembly. 

Spring operated automatic injectors have been 
known for many years. The most extensive use of 
automatic injectors of this type has been to contain 
a chemical warfare antidote. Other uses of injectors 
of this type include antidotes for bee stings and 
anti-arrhymtic medicaments, such as lidocaine. In 
recent years there have been proposed multi-dos- 
age automatic injectors. Such multi-dosage auto- 
matic injectors include the packaging of two single 
dose injectors in one package, U S. Patent No. 
4,329,988 or providing a single device with a single 
actuating mechanism with plural medicament car- 
tridges, U.S. Patent No. 4,226,235. Where the plu- 
ral medicaments are in liquid form they can be 
packaged in a single medicament cartridge assem- 
bly for sequential injection by spring actuation, see 
U.S. Patent No. 4,394,863. 

A problem with respect to the single cartridge 
type units is that the amount of liquid medicament 
that can be utilized is severely limited. A disadvan- 
tage of the dual cartridge units is that they become 
quite bulky and more difficult to handle. This is 
particularly true where fairly large amounts of liquid 
medicament must be injected. 

The present invention is based upon the fun- 
damental principal that these two disadvantages of 
the prior art can best be accommodated by the 
provision of an automatic injector assembly which 
in its storage condition contains the medicament 
ingredients, at least one of which is in liquid form 
and then utilizing the automatic spring function 
provided to mix the medicament ingredients to 
form liquid medicament and then to inject the liquid 
medicament. 

The patented prior art contains disclosures of 
many manually operable syringes capable of con- 
taining a plurality of separate medicament ingre- 
dients and of subsequently mixing and injecting the 
same. Examples of prior art of this type include 
U.S. Patent Nos. 2,591,046, 3,326,215, 3,464,412, 
3,494,359, 4,059,109, 4,226,236, and 4,405,317. 

While mixing type syringes have been known 
in the prior art for many years, applicant is unaware 
of any automatic spring actuated type injectors 
having the capability of first mixing a plurality of 
separately contained medicament ingredients and 
subsequently injecting the same. In applicant's U.S. 
Patent No. 3,451,393 there is disclosed an auto- 
matic infusion device which includes a housing for 
receiving a pair of side by side containers each of 



which contains a separate medicament ingredient. 
Stress spring assemblies are associated with each 
of the two containers, one of which is releasable to 
accomplish the mixing procedure and the release 

5 of the other of which serves to pressurize the 
mixture for use in the infusion process. 

In view of the above, it is an object of the 
present invention to provide an automatic injector 
device of the spring actuated type which has the 

w capability of first mixing a plurality of separately 
contained medicament ingredients and then effec- 
ting an automatic injection thereof into the muscle 
tissue of a patient. This capability is highly desir- 
able since it accomplishes under emergency con- 

75 ditions an intramuscular injection of a maximum 
amount of medicament in liquid form for absorption 
into the blood so as to accomplish a desired thera- 
peutic effect. 

In accordance with the principles of the present 

20 invention, the above object is accomplished by 
providing an automatic injector apparatus compris- 
ing an outer housing assembly, a hypodermic nee- 
dle for passage of liquid medicament therethrough 
and into the muscle tissue of the patient, a first 

25 liquid medicament ingredient container, a first liq- 
uid medicament ingredient in said first container, a 
first piston mounted in said first container in a 
storage position in sealingly retaining relation with 
respect to said liquid medicament ingredient there- 

30 in for movement from said storage position through 
said first container in a liquid medicament ingre- 
dient moving stroke, 

a second medicament ingredient container, a 
second medicament ingredient in said second con- 

35 tainer, a second piston mounted in said second 
container for movement from a liquid medicament- 
moving position through said second container in a 
liquid medicament discharging stroke, 

spring means disposed within said outer hous- 

40 ing assembly in a storage position in a releasable 
stressed condition capable of being released twice, 
once to move through a first piston moving stroke 
and second, to move through a second piston 
moving stroke, first releasing means operable in 

45 response to a first predetermined manual actuating 
procedure for effecting the first release of the 
stressed condition of said spring means, 

means operable when said first piston is 
moved through its liquid medicament ingredient 

50 moving stroke by the first released spring means 
for causing the liquid medicament ingredient dis- 
charging from said first container to flow into said 
second container to mix with the second medica- 
ment ingredient contained therein to form liquid 

55 medicament, and second releasing means operable 
in response to a second predetermined manual 
actuating procedure for effecting the second re- 
lease of the stressed condition of said spring 
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means so as to cause said second piston to move 
through its liquid medicament discharging stroke 
during which the liquid medicament is moved 
through said needle into the muscle tissue of the 
patient, and 

sealing means for preventing communication of 
said liquid medicament ingredient with the medica- 
ment ingredient in said second container operable 
for permitting communication of the liquid medica- 
ment ingredient with the medicament ingredient in 
said second container, 

characterized in that: 

- the needle is disposed within said outer 
housing assembly for movement from a stor- 
age position in a sterile condition outwardly 
of said outer housing assembly into the mus- 
cle tissue of a patient; 

- said needle being affixed to said second me- 
dicament container; 

- said second medicament container is moved 
forward during said discharging stroke, 
whereby said hypodermic needle is moved 
into the muscle tissue of the patient; and 

- means is provided for sealingly preventing 
flow of liquid outwardly of said needle while 
said needle is in its storage position operable 
after said needle is moved from said storage 
position to permit said flow of liquid medica- 
ment outwardly of said needle. 

Another object of the present invention is the 
provision of an automatic injector or injecting ap- 
paratus capable of mixing a contained liquid medi- 
cament ingredient and another medicament ingre- 
dient to form liquid medicament and of subse- 
quently injecting the liquid medicament, which ap- 
paratus is simple in construction, effective in opera- 
tion and economical to manufacture. 

These and other objects of the present inven- 
tion will become more apparent during the course 
of the following detailed description and appended 
claims. 

The invention may best be understood with 
reference to the accompanying drawings wherein 
illustrative embodiments are shown. 

In The Drawings 

Figure 1 is a longitudinal sectional view of an 
automatic mixing and injecting apparatus em- 
bodying the principles of the present invention 
showing the parts in their storage position; 
Figure 2 is a view similar to Figure 1 showing 
the parts in their mixing or liquid medicamant 
forming position; 

Figure 3 is a view similar to Figure 1 showing 
the parts in their final injecting position; 
Figure 4 is a sectional view taken along the line 
4-4 of Figure 1; 



Figure 5 is a view similar to Figure 1 of another 
form of automatic mixing and injecting apparatus 
enbodying the principles of the present inven- 
tion; 

5 Figure 6 is a sectional view taken along the lines 
6 - 6 of Figure 5; 

Figure 7 is a view similar to Figure 1 of still 

another form of automatic mixing and injecting 

apparatus embodying the principles of the 
w present invention; 

Figure 8 is a view similar to Figure 2 of the 

apparatus shown in Figure 7; 

Figure 9 is a view similar to Figure 3 of the 

apparatus shown in Figure 7; 
75 Figure 10 is a view similar to Figure 1 of still 

another form of automatic mixing and injecting 

apparatus embodying the principles of the 

present invention; 

Figure 11 is a view similar to Figure 2 of the 
20 apparatus shown in Figure 10; 

Figure 12 is a view similar to Figure 3 of the 
apparatus shown in Figure 10; and 
Figure 13 is a sectional view taken along the 
lines 13-13 of Figure 10. 

25 

Description Of The Drawings. 

Referring now more particularly to the draw- 
ings, there is shown in Figure 1 an automatic 

30 injector or mixing and injecting apparatus, generally 
indicated at 10, which embodies the principles of 
the present invention. As shown, the apparatus 10 
includes an outer housing assembly 12 having an 
inner housing structure 14 mounted therein for rec- 

35 tilinear sliding movement from a storage position, 
as shown in Figure 1, forwardly into an injecting 
position ,as shown in Figure 3. Inner housing struc- 
ture 14 has connected thereto a hypodermic nee- 
dle assembly 16. A first liquid medicament ingre- 

40 dient container assembly 18 is operatively asso- 
ciated with the inner housing structure 14 and a 
side by side related second medicament ingredient 
container assembly 20 is likewise operatively asso- 
ciated with the inner housing structure 14. Oper- 

45 atively associated with the first and second con- 
tainer assemblies 18 and 20 are first and second 
stressed spring assemblies 22 and 24. The first 
stressed spring assembly 22 is mounted in a 
stressed condition on the inner housing structure 

50 14 in operative relation with the first container as- 
sembly 18. The second stressed spring assembly 
24 is connected with the outer housing assembly 
12 in a stressed condition in operative relation with 
the second container assembly 20. A safety cap 

55 and releasing pin assembly 26 is mounted in oper- 
ative relation with respect to the first and second 
spring assemblies 22 and 24 for rendering the 
apparatus inoperable and for enabling the first 
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spring assembly to be released in response to a 
first predetermined actuating procedure and the 
second spring assembly to be released in re- 
sponse to a second actuating assembly. 

As shown, the outer housing assembly 12 in- 
cludes an elongated tubular housing member 28 
having an integral rear wall 30 and an open forward 
end which has formed in the exterior periphery 
thereof an annular groove 32. A forward housing 
member 34 includes a rearward annular skirt 36 
having an annular ridge 38 formed on the interior 
periphery thereof for cooperatively engaging within 
the annular groove 32 so as to secure the two 
housing members together. As shown, the housing 
member 34 also includes a forwardly projecting 
centrally apertured skin contacting portion 40. 

The inner housing structure 14 includes a tubu- 
lar member 42 having a ribbed exterior periphery 
which slidably engages the interior periphery of the 
outer housing member 28. The inner housing 
member 42 also includes a rear wall 44 and, like 
the outer housing member 28, its forward end is 
open and has an annular groove 46 formed therein. 
This time the annular groove 46 is on the interior 
surface of the inner housing member 42 rather than 
the outer surface thereof as with the outer housing 
member 28. Fixedly mounted within the open for- 
ward end of the inner housing member 42 is a 
forward inner housing member 48. 

As shown, the inner housing member 48 in- 
cludes an integral needle element 50 extending 
forwardly from the central portion thereof which 
constitutes part of the hypodermic needle assem- 
bly 16. The needle assembly 16 also includes a 
resilient sheath 52 the forward end of which en- 
gages within the central opening in the skin engag- 
ing portion 40 of the outer housing assembly 12. 
The tip of the resilient sheath 52 closes the forward 
central aperture of the outer housing assembly 12 
and seals the sharp piercing end of the needle 
element 50. The needle element 50 is of the hy- 
podermic type including an interior passage 54 for 
the conveyance of a liquid medicament outwardly 
thereof into the muscle tissue of the patient. The 
rearward end of the needle passage 54 connects 
with a cross passage 56 formed in the forward 
inner housing member 48. As shown, one end of 
the cross passage 56 is plugged, as indicated at 
58, and at a position spaced from the plug, the 
cross passage 56 communicates with a first rear- 
wardly extending passage 60 which is formed in a 
first rearwardly projecting cylindrical portion 62 
having a rearwardly extending diaphragm piercing 
element 64 integral therewith. The opposite end of 
the cross passage 56 connects with a second 
rearwardly extending passage 66 formed in a sec- 
ond rearwardly extending cylindrical portion 68 
which terminates in a diaphragm piercing element 



70. It will be noted that the member 48 includes in 
addition a rearwardly extending peripheral skirt 72 
having an exterior annular ridge 74 thereon which 
is , adapted to cooperate with the annular groove 46 

5 to secure the forward inner housing member 48 
with the tubular inner housing member 42. 

The first and second container assemblies 18 
and 20 include first and second containers 76 and 
78 which, as shown, are formed of plastic material 

10 although they may be formed of glass if desired. 
The first and second containers 76 and 78 are 
arranged to engage within a container support 
structure, generally indicated at 80. The container 
support structure 80 includes a peripheral wall 82 

75 which includes exterior surfaces which engage with 
the interior periphery of the inner housing member 
42 for sliding movement with respect thereto from 
a storage position, as shown in Figure 1, to a 
mixing or liquid medicament forming postion, as 

20 shown in Figure 2. The container support structure 
80 includes a first bore 84 which extends forwardly 
from the rearward end thereof and terminates in an 
annular shoulder 86 so as to receive the first con- 
tainer 76 forwardly therein. The first container is 

25 formed by a cylindrical wall which is open at its 
rearward end and which has an exteriorly flanged 
necked down forward end, indicated at 88. A pier- 
cable diaphragm 90 is mounted on the forward end 
of the exteriorly flanged necked down end 88 and 

30 is retained thereon by a hub assembly 92 which 
includes a rearward portion extending over the ex- 
terior annular flange of the container and a forward 
portion of reduced diameter which slidably sealin- 
gly engages the associated rearwardly projecting 

35 cylindrical portion 62 of the inner frame member 
48. 

The container support structure 80 also in- 
cludes a second cylindrical bore 94 which extends 
rearwardly from the forward end thereof and termi- 

40 nates in a rearward inwardly directed annular 
shoulder 96 so as to receive the second container 
78 rearwardly therein. The second container 78 is 
similar to the first and includes an open rear end 
and an exteriorly flanged necked down open for- 

45 ward end 98 which is closed by a piercable dia- 
phragm 100 retained thereon by hub assembly 102 
having a rearward portion fixed to the exterior 
flange and a forward portion of reduced diameter 
slidably sealingly engaging the associated rearwar- 

so dly extending cylindrical portion 68. 

Mounted within the first container 76 is a liquid 
medicament ingredient 104 which is sealed at its 
forward end by the associated piercable diaphragm 
and at its rearward end by a piston 106 formed of 

55 resilient material which is slidably sealingly moun- 
ted within the rearward interior end portion of the 
container 76. 
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Similarly, the second container 78 has moun- 
ted therein a medicament ingredient 108 which, as 
shown, is in dry form and more specifically a 
freeze dried powder. Here again, the forward end 
of the medicament ingredient 108 is sealed by the 
associated diaphragm 100 and its rearward end is 
sealed by a piston 110 which is constructed simi- 
larly to the piston 106 previously described. Since, 
as shown, the second piston 110 is disposed near 
the forward end portion of the second container 78 
in its storage condition, the remaining portion of the 
second container disposed rearwardly of the piston 
110 must be maintained in a sterile condition since 
it is to receive liquid medicament when the second 
piston 110 is moved rearwardly from its storage 
position to a position enabling the liquid medica- 
ment to be moved forwardly. In order to seal the 
rearward end of the second container 78 there is 
mounted therein a sealing piston 112 which has 
venting slots 114 formed in the forward portion 
thereof. 

The first stressed spring assembly 22 includes 
a hollow plunger 116 the forward end of which is 
flanged, as indicated at 118 , and disposed in 
engagement with the first piston 106 forming a part 
of the first container assembly 18. The rearward 
portion of the plunger 116 is slotted, as indicated at 
120, to form a plurality of annularly spaced resilient 
fingers 122 which are integral with the plunger. The 
fingers 122 are formed with exterior plunger retain- 
ing surfaces 124 which face forwardly and out- 
wardly and extend at an angle of approximately 
45 • . It will be noted that the rearward end wall 44 
of the inner housing member 42 is apertured to 
receive the plunger and is provided with cooperat- 
ing interior plunger retaining surfaces 126 which 
face inwardly and rearwardly and extend at an 
angle of approximately 45°. The fingers 122 of the 
plunger 116 are also provided with a series of 
interior plunger releasing surfaces 128. These sur- 
faces are disposed within a common cylindrical 
plane which has a diameter substantially less than 
the interior diameter of the hollow piston. The inte- 
rior plunger releasing surfaces extend from the 
rearward end of the fingers inwardly a short dis- 
tance. Mounted within the interior plunger releasing 
surfaces 128 of the fingers 122 is a first releasing 
pin 130 which, as shown, forms a part of the safety 
cap and releasing assembly 26. 

It will be understood that when the releasing 
pin 130 is disposed in engagement with the interior 
plunger releasing surfaces 128 the associated fin- 
gers 122 are prevented from being deflected radi- 
ally inwardly. The releasing pin 130 thus serves to 
insure that the exterior plunger retaining surfaces 
124 of the fingers 122 will be maintained in en- 
gagement with the cooperating plunger retaining 
surfaces 126 of the inner housing structure 14. This 



maintenance is provided notwithstanding the bias 
which is present by virtue of a stressed coil spring 
132 forming a part of the spring assembly 22. Coil 
spring 132 is mounted over the exterior periphery 

5 of the plunger 116 with its forward end in engage- 
ment with the flange 118 and its rearward end in 
engagement with the forwardly facing surface of 
the rearward end wall 44 of the inner housing 
structure 14. In order to center the coil spring 132, 

w preferably the end wall 44 is provided with an 
integral forwardly extending cylindrical skirt portion 
134 which surrounds the rearward end portion of 
the coil spring 132. 

The second stressed spring assembly 24 is 

75 similar to the first in that it includes a hollow 
plunger 136 having a flange 138 on the forward 
exterior periphery thereof and slots 140 formed in 
the rearward end portion thereof so as to define a 
series of annularly spaced radially inwardly deflec- 

20 table spring fingers 142. As before, the spring 
fingers 142 include exterior plunger retaining sur- 
faces 144 and interior plunger releasing surfaces 
146. As shown, the rearward end wall 30 of the 
outer housing member 28 is apertured to receive 

25 the second plunger 136 and includes cooperating 
rearwardly and inwardly facing plunger retaining 
surfaces 148. In this regard, it will be noted that the 
end wall 30 is also apertured, as indicated at 150, 
to allow free movement of the first plunger 116 

30 therethrough. Similarly, the end wall 44 of the inner 
housing member 42 is apertured, indicated at 152, 
to receive a forwardly extending skirt 154 which 
surrounds the rearward end portion of a stresed 
coil spring 156, the forward end of which engages 

35 the flange 138 and the rearward end of which 
engages the forward surface of the end wall 30 of 
the outer housing member 28 surrounded by the 
skirt 154. 

Mounted within the interior plunger releasing 

40 surfaces 146 of the fingers 142 of the second 
plunger 136 is a second releasing pin, generally 
indicated at 158. The releasing pin 158 is of the 
type adapted to release the spring fingers 142 
either when moved forwardly or rearwardly with 

45 respect to the rear end of the associated spring 
fingers. As shown, the releasing pin 158 includes a 
forward movement preventing portion 160 which 
has a diameter sufficient to engage with the interior 
plunger releasing surfaces 146 so as to be dis- 

50 posed in engagement therewith when the plunger 
136 is in its storage position. The releasing pin 158 
also includes an actuating button 162 spaced rear- 
wardly from the movement portion 160 and mov- 
able forwardly to move the latter out of its storage 

55 position into a releasing position or movable rear- 
wardly to remove the movement preventing portion 
160 from its storage position. To enable the for- 
ward releasing function to take place, the releasing 
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pin 158 includes a movement preventing portion 
160 of reduced diameter fixed between the move- 
ment preventing portion 160 and the actuating but- 
ton 162. 

In addition to the releasing pins 130 and 158, 
the assembly 26 also includes a safety cap 166 
which is formed as an end wall having an annular 
skirt extending forwardly thereof. The forward end 
of the skirt is recessed so as to engage over the 
rearward end portion of the outer housing member 
28 and to provide an annular shoulder 168 which 
engages the marginal peripheral portion of the rear 
wall 30. As shown, the releasing pin 130 is de- 
tachably fixed with the end wall of the safety cap 
166, as by a screw 170. 

The apparatus 10 is assembled by first assem- 
bling the first stressed spring assembly 22 in oper- 
ative relation with the end wall 44 of the inner 
housing member 42. This is accomplished by mov- 
ing the plunger 116 rearwardly within the inner 
housing member 42 until the rearward end of the 
plunger fingers 122 engaged through the opening 
defined by the plunger retaining surfaces 126. The 
releasing pin 130 is then inserted within the fingers 
122 to prevent them from moving radially inwardly. 
In this way the plunger 116 is prevented from 
moving forwardly by virtue of the intergagement 
between the plunger retaining surfaces 124 and 
126 thus retaining the coil spring 132 in its 
stressed condition. Similarly, the second stressed 
spring assembly 24 is mounted in operative rela- 
tion with respect to the outer housing member 28 
utilizing releasable pin 158. Next, the safety cap 
166 is engaged into its storage position and screw 
170 is threaded into secured relation within the 
releasing pin 130 so that the latter will be moved 
out of its storage position in response to the rear- 
ward movement of the safety cap 166 out of its 
storage position, as shown in Figure 1. 

Next, the containers 76 and 78 are separately 
filled with the respective medicament ingredients 
104 and 108 and sealed with the diaphragms 90 
and 100 by the hub assemblies 92 and 102 at their 
forward ends and with the pistons 106 and 110-112 
at their rearward ends. Next, the two containers are 
mounted within the container support structure 80 
and then the hub assemblies 92 and 102 are 
moved into an initial position with respect to the 
cylindrical portions 62 and 68 of the member 48. 
After the resilient sheath 52 has been mounted 
over the needle element 50 the entire unit contain- 
ing the two container assemblies 18 and 20, the 
inner housing structure 14 and needle assembly 16 
is moved rearwardly into the outer tubular housing 
member 28 and the forward housing member 36 is 
snapped over the forward end thereof to complete 
the assembly. 



To operate the apparatus 10 the operator first 
moves the safety cap 166 out of its storage posi- 
tion, as shown in Figure 1. This movement prefer- 
ably is accomplished by simply pulling the cap 166 

5 off of its engagement with the outer housing mem- 
ber 28. The removing of the safety cap 166 carries 
with it the safety pin 130 and this movement con- 
stitutes the first predetermined actuating movement 
which effects the release of the first stressed 

10 spring assembly 22. In this regard, it will be noted 
that the angle of the plunger movement preventing 
surfaces 124 and 126 are such that as soon as the 
releasing pin 130 is removed from its storage posi- 
tion, the stress of the spring 132 will effect suffi- 

75 cient forward movement of the plunger 116 to 
cause the spring fingers 122 to be moved radially 
inwardly until the surfaces 124 disengage from the 
surfaces 126 and then the stressed spring 132 is 
capable of advancing the plunger 116 forwardly 

20 through an operative stroke. Since the flange 118 
of the forward end of the plunger 116 is in engage- 
ment with the piston 106 which in turn is in en- 
gagement with the liquid medicament ingredient 
104 within the container 76, the initial forward 

25 movement of the plunger 116 will result in a for- 
ward movement of the entire container 76 and the 
container support structure 80 by virtue of the 
engagement of the forward shoulder 86 thereof 
with the container 76. Similarly, this forward move- 

30 ment of the container support structure 80 has the 
effect of moving the second container 78 forwardly 
by virtue of the rearward flange 96. 

Thus, the initial movement of the plunger 116 
results in a forward movement of both containers 

35 76 and 78 and the container support structure 80. 
During this forward movement, the hub assemblies 
92 and 102 telescope with respect to the cyclin- 
drical portions 62 and 68 allowing the associated 
diaphragms 90 and 100 to move fowardly in pierc- 

40 ing relation to the associated piercing elements 64 
and 70. Forward movement of the two containers 
and container support structure together is posi- 
tively limited by the engagement of the forward 
end of the hub portions 92 and 102 with the rear 

45 surface of the inner housing member 48 which in 
turn is held against forward movement by the en- 
gagement of the needle assembly 16 with the outer 
housing assembly 12. When the diaphragms 90 
and 100 are pierced, the interior of the two contain- 

50 ers 76 and 78 are communicated with each other 
through passage 60, cross passage 56 and pas- 
sage 66. Consequently, further forward movement 
of the plunger 116 under the action of the released 
stressed spring 132 results in the forward move- 

55 ment of the piston 106 within container 76 which 
has the effect of expelling the liquid medicament 
ingredient 104 from the container 76 into the sec- 
ond container 78 so as to mix with the medicament 
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ingredients 104 and 108 contained therein to form 
liquid medicament and effect a rearward movement 
of the piston 110. 

It will be noted that because the second 
stressed spring assembly 24 is retained in oper- 
ative postion with respect to the outer housing 
assembly 12, the flanged end 138 of the second 
plunger 136 assumes a position rearwardly of the 
second container 78 by virtue of the aforesaid 
forward movement of the second container 78 with 
the container support structure 80 during the initial 
movement of the first plunger 116. Consequently, 
as the forward piston 110 moves rearwardly, the air 
trapped between the forward piston 110 and the 
vent piston 112 tends to increase in pressure thus 
causing the vent piston 112 to be moved rearwar- 
dly into a position of engagement with the flanged 
end 138 of the second plunger 136. When the vent 
piston 112 is in such an engagement, the vent slots 
114 vent the interior space of the container 78 
rearwardly of the piston 110 to atmosphere thus 
enabling the same to move rearwardly as the liquid 
medicament ingredient from the first container 
flows into the second container. As best shown in 
Figure 2, at the end of the operative stroke of the 
first plunger 116, substantially the entire amount of 
liquid medicament ingredient 104 within the first 
container 76 has been transferred into the second 
container 78 and mixed with the liquid medicament 
ingredient 104 therein to form liquid medicament. 

It may be recommended that the operator at 
that point actually shake the apparatus 10 to insure 
that all the mixing of the medicament ingredients 
has taken place to form liquid medicament to be 
injected. Injection is accomplished in response to a 
second predetermined actuating procedure which 
includes the operator gripping the exterior periph- 
ery of the outer housing member 28 and moving 
the nose portion 40 into engagement with the pa- 
tient's skin in the area which is to receive the 
injection, as for example, the thigh. Next, the oper- 
ator simply pushes forwardly on the actuating but- 
ton 162, as with the thumb, which has the effect of 
releasing the second stressed spring assembly 24. 
As before, the movement of the releasing pin 158 
out of its storage position permits the stressed 
spring 156 biasing the plunger 136 forwardly to 
effect a radially inward movement of the plunger 
fingers 142 by virtue of the interengagement be- 
tween the plunger retaining surfaces 144 and 148. 
As the plunger 136 moves forwardly under the 
action of the released stressed spring 156 the 
forward flanged end 138 of the plunger 136 in 
engagement with the vent piston 112 tends to 
move the latter forwardly which in turn is in en- 
gagement with the piston 110 acting on the rear 
end of the liquid medicament within the container 
78. The initial movement of the plunger therefore 



applies a force to the liquid medicament which 
tends to cause the same to move outwardly of the 
second container and into the passage 66. While 
the liquid medicament may move through the cross 

5 passage 56 and rearwardly into the passage 60 
into the first container 76, this flow path is greatly 
restricted due to the residual spring force acting on 
the first piston 106 by the released first spring 132. 
The resistance to flow outwardly of the passage 54 

10 through the needle element 50 is prevented by 
virtue of the blockage of the forward end of the 
passage 54 by the resilient sheath 52. The resis- 
tance to the movement of the sharpened forward 
end of the needle element 50 and the entire inner 

75 housing assembly 14 including the two container 
assemblies 18 and 20 carried thereby is less than 
the hydraulic resistance and consequently, the ap- 
plicaton of the force of spring 156 through the 
plunger 136, pistons 112 and 110 to the liquid 

20 medicament in the second container 78 is transmit- 
ted to the inner housing assembly 14 through the 
engagement of the hub assemblies 92 and 102 
with the member 48, results in the movement of 
the needle element 50 forwardly through the resil- 

25 ient sheath 52 and outwardly of the outer housing 
portion 40 into the muscle tissue of the patient. 

The forward movement of the inner housing 
assembly 14 with respect to the outer housing 
assembly 12 is arrested by virtue of the compres- 

30 sion of the resilient sheath 52. When the forward 
movement of the inner housing structure 14 is 
arrested by the compression of the sheath, contin- 
ued forward movement of the plunger 136 under 
the bias of the spring 156 serves to advance the 

35 two pistons 112 and 110 within the container 78 
thus expelling the liquid medicament therein out- 
wardly through the passage 66, the cross passage 
56 and the passage 54 in the needle element 50 
into the muscle tissue of the patient. In this way, 

40 substantially the entire amount of the liquid medi- 
cament within the second container 78 is injected 
into the muscle tissue of the patient, as shown in 
Figure 3. As soon as the injection has been com- 
pleted the operator simply withdraws the needle 

45 element 50 from the patient. 

Referring now more particularly to Figures 5 
and 6 of the drawings, there is shown therein 
another form of apparatus, generally indicated at 
210 which embodies the principals of the present 

50 invention. The apparatus 210 is similar to the ap- 
paratus 10 except that the containers are fixed with 
respect to the inner housing structure and the 
safety cap and the releasing assembly is of a 
different form. 

55 As shown, the apparatus 210 includes an outer 

housing assembly 212, an inner housing structure 
214 mounted within the outer housing assembly for 
movement forwardly from a storage position into an 
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injecting position. A hypodermic needle assembly 
216 is fixed to the forward central portion of the 
inner housing structure 214 within the outer hous- 
ing assembly 212 in a sterile condition disposed in 
a storage position when the inner housing structure 
214 is in its storage positon and capable of moving 
outwardly of the outer housing assembly 212 with 
the inner housing structure 214 for movement into 
the muscle tissue of a patient when the inner 
housing structure moves into its injecting position. 

Embodied within the inner housing structure 
214 is a first medicament container assembly 218 
and a side-by-side second medicament container 
assembly, generally indicated at 220. Operatively 
associated with the first medicament container as- 
sembly 218 and with the inner housing structure 
214 is a first stressed spring assembly, generally 
indicated at 222. A second stressed spring assem- 
bly 224 is operatively connected with the second 
medicament container assembly 220 and with the 
outer housing assembly 212. As before, a safety 
cap and releasing assembly, generally indicated at 
226, is provided in a storage position for rendering 
the first and second stressed spring assemblies 
222 and 224 incapable of being released. When 
moved out of its storage position the assembly 226 
enables the first stressed spring assembly 222 to 
be released in response to a first predetermined 
actuating procedure and then the second stressed 
spring assembly 224 to be released in response to 
a second predetermined actuating procedure. 

The outer housing assembly 212 is similar to 
the outer housing assembly 12 previously de- 
scribed in that it includes a main tubular outer 
housing member 228 having a rear end wall 230 at 
its rearward end and being open at its forward end. 
The forward end is closed by a forward housing 
member 232 which includes a rearwardly extending 
annular skirt having an interior annular ridge formed 
therein for engaging within a cooperating annular 
groove formed in the periphery of the forward end 
portion of the outer housing member 228. The 
forward outer housing member 232 also includes a 
forwardly projecting skin engaging nose portion 
234 which is centrally apertured to permit move- 
ment of a needle 236 therethrough forming a part 
of the needle assembly 216. 

The inner housing structure 214 includes an 
inner tubular housing member 238 having an ex- 
terior peripheral configuration to slidably engage 
within the interior peripheral configuration of the 
outer housing member 228. The inner housing 
member includes an end wall 240 at its rearward 
end and, like the outer housing member 228 is 
open at its forward end. The inner housing struc- 
ture 214 includes an inner housing member 242 
which provides a forward wall having an exterior 
annular ridge for engaging within an interior periph- 



eral groove formed on the forward end portion of 
the inner housing member 242. The inner housing 
member 242 also includes a rearwardly extending 
portion defining a first container 244 extending 

5 rearwardly within the housing member 234 and a 
second container 246 in side-by-side relation with 
respect to the first container 244. 

It will be noted that the hypodermic needle is 
of conventional metal configuration having a shar- 

10 pened forward edge which is engaged within the 
tip of a resilient sheath 248 so as to close off 
communication of the hollow interior thereof. The 
rearward end of the needle communicates with a 
rearwardly extending passage 250 which is formed 

15 in the central forward portion of the inner housing 
member 242. The rearward end of the passage 250 
communicates with the intermediate portion of a 
cross passage 252, one end of which commu- 
nicates with the forward end of a passage 254 

20 extending rearwardly in communication with the 
interior of the first container 244. The first container 
244 includes therein a liquid medicament ingre- 
dient 256 which is sealingly confined rearwardly by 
a piston 258 of suitable resilient material so as to 

25 be slidably sealingly mounted within the container 
244. 

The opposite end of the cross passage 252 
communicates with a counterbore 260 formed in 
the forward portion of the member 242. The end of 

30 the counterbore 260 is closed by a detachable plug 
262. Mounted within the counterbore 260 is a pis- 
ton valve 264 which, as shown in Figure 5, is 
disposed in a storage position closing off commu- 
nication between the associated end of the cross 

35 passage 252 and a short passage 266 extending 
from the counterbore rearwardly into communica- 
tion with the second container 246. Mounted within 
the forward end portion of the second container 
246 is a medicament ingredient 268 which prefer- 

40 ably is in dry form, specifically a freeze dried 
powder. The medicament ingredient 268 is sealin- 
gly retained within the second container by a pis- 
ton 270 which is of suitable resilient material like 
the piston 258 previously described. Mounted in 

45 the rearward end portion of the second container 
246 in rearwardly spaced relation to the forward 
piston 270 is a vent piston 272. The vent piston 
272 is normally disposed in a storage position 
spaced inwardly from the rearward end of the sec- 

50 ond container 246. Formed in the interior periphery 
of the rearward end portion of the second container 
246 is a plurality of annularly spaced vent grooves 
274 which extend from the rearward end portion of 
the piston 272 to the rearward end of the second 

55 container 246. 

The first stressed spring assembly 222 in- 
cludes a hollow plunger 276 the forward end of 
which is flanged, as indicated at 278, and disposed 
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in engagement with the first piston 258 forming a 
part of the first container 218. The rearward portion 
of the plunger 276 is slotted, as indicated at 280, to 
form a plurality of annularly spaced resilient fingers 
282 which are integral with the plunger. The fingers 
282 are formed with exterior plunger retaining sur- 
faces 284 which face forwardly and outwardly and 
extend at an angle of approximately 45°. It will be 
noted that the rearward end wall 240 of the inner 
housing member 238 is apertured to receive the 
plunger 276 and is provided with cooperating inte- 
rior plunger retaining surfaces 286 which face in- 
wardly and rearwardly and extend at an angle of 
approximately 45 • . The fingers 282 of the plunger 
276 are also provided with a series of interior 
plunger releasing surfaces 288. These surfaces are 
disposed within a common cylindrical plane which 
has a diameter substantially less than the interior 
diameter of the hollow piston. The interior plunger 
releasing surfaces 288 extend from the rearward 
end of the fingers inwardly a short distance. Moun- 
ted within the interior plunger releasing surfaces 
288 of the fingers 282 is a first releasing pin 290 
which, as shown, forms a part of the safety cap 
and releasing assembly 226. 

It will be understood that when the releasing 
pin 290 is disposed in engagement with the interior 
plunger releasing surfaces 288 the associated fin- 
gers 282 are prevented from being deflected radi- 
ally inwardly. The releasing pin 290 thus serves to 
insure that the exterior plunger retaining surfaces 
284 of the fingers 282 will be maintained in en- 
gagement with the cooperating plunger retaining 
surfaces of the inner housing structure 214. This 
maintainance is provided notwithstanding the bias 
which is present by virtue of a stressed coil spring 
292 forming a part of the spring assembly 222. Coil 
spring 292 is mounted over the exterior periphery 
of the plunger 276 with its forward end in engage- 
ment with the flange 278 and its rearward end in 
engagement with the forwardly facing surface of 
the rearward end wall 240 of the inner housing 
structure 214. In order to center the coil spring 292, 
preferably the end wall 240 is provided with an 
integral forwardly extending cylindrical skirt portion 
294 which surrounds the rearward end portion of 
the coil spring 292. 

The second stressed spring assembly 224 is 
similar to the first in that it includes a hollow 
plunger 296 having a flange 298 on the forward 
exterior periphery thereof and slots 300 formed in 
the rearward end portion thereof so as to define a 
series of annularly spaced radially inwardly deflec- 
table spring fingers 302. As before, the spring 
fingers 302 include exterior plunger retaining sur- 
faces 304 and interior plunger releasing surfaces 
306. As shown, the rearward end wall 320 of the 
outer housing member 228 is apertured to receive 
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the second plunger 296 and includes cooperating 
rearwardly and inwardly facing plunger retaining 
surfaces 308. In this regard, it will be noted that the 
end wall 230 is also apertured to allow free move- 

5 ment of the first plunger 276 therethrough. Simi- 
larly, the end wall 240 of the inner housing member 
238 is apertured to receive a forwardly extending 
skirt 309 which surrounds the rearward end portion 
of a stressed coil spring 310, the forward end of 

w which engages the flange 298 and the rearward 
end of which engages the forward surface of the 
end wall 230 of the outer housing member 228 
surrounded by the skirt 309. 

Mounted within the interior plunger releasing 

75 surfaces 306 of the fingers 302 of the second 
plunger 296 is a second releasing pin, generally 
indicated at 312. The releasing pin 312 is of the 
type adapted to release the spring fingers 302 
either when moved forwardly or rearwardly with 

20 respect to the rear end of the associated spring 
fingers. As shown, the releasing pin 312 includes a 
forward movement preventing portion 314 which 
has a diameter sufficient to engage with the interior 
plunger releasing surfaces 306 so as to be dis- 

25 posed in engagement therewith when the plunger 
296 is in its storage position. The releasing pin 312 
also includes an actuating button 316 spaced rear- 
wardly from the movement portion 314 and mov- 
able forwardly to move the latter out of its storage 

30 position into a releasing position or movable rear- 
wardly to remove the movement preventing portion 
314 from its storage position. To enable the for- 
ward releasing function to take place, the releasing 
pin 312 includes a movement enabling portion 318 

35 of reduced diameter fixed between the movement 
preventing portion 314 and the actuating button 
316. 

In addition to the releasing pins 290 and 312, 
the assembly 226 also includes a safety key 320 

40 and a safety cap 322 which is formed as an end 
wall having a manually engagable annular skirt 324 
extending forwardly thereof over a substantial por- 
tion of the outer housing member 228. The key 320 
is in the form of a rearward wall which is integrally 

45 connected with the rear end of the pin 290. The 
key 320 also includes a cylindrical wall portion 326 
extending forwardly from the rear wall and a keyed 
or dual lug shaped wall portion 328 extending 
forwardly from the portion 326. Formed in the rear 

50 wall of the safety cap 322 is a keyed or dual lug 
shaped opening 330 of a size to receive the keyed 
portion 328 therethrough which is rotationally 
aligned therewith. It will be noted however that 
when the safety key 320 is turned into the storage 

55 position shown so as to be rotationally out of align- 
ment, the keyed portion 328 extends between the 
cap end wall and the outer housing member end 
wall so as to prevent forward movement of the cap 
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322 out of its storage position as shown. 

The apparatus 210 is assembled by first as- 
sembling the first stressed spring assembly 222 in 
operative relation with the end wall 240 of the inner 
housing member 238. This is accomplished by 
moving the plunger 276 rearwardly within the inner 
housing member 238 until the rearward end of the 
plunger fingers 282 engage through the opening 
defined by the plunger retaining surfaces 286. The 
releasing pin 290 carried by the safety key 320 is 
then inserted within the fingers 282 to prevent them 
from moving radially inwardly. In this way the 
plunger 276 is prevented from moving forwardly by 
virtue of the interengagement between the plunger 
retaining surfaces 284 and 286 thus retaining the 
coil spring 292 in its stressed condition. Similarly, 
the second stressed spring assembly 224 is moun- 
ted in operative relation with respect to the outer 
housing member 228 utilizing releasable pin 312. 
Next, the safety cap 322 is engaged into its stor- 
age position with skirt 324 extending over the outer 
housing member 228 and with the opening 330 
receiving the portion 326 of the key 320. Forward 
movement of the cap is stopped by the engage- 
ment of the keyed portion 328 of the safety key 
320 between the cap rear wall and the housing 
member rear wall. 

Next, the containers 244 and 246 are sepa- 
rately filled with the respective medicament ingre- 
dients 256 and 268 and sealed by the piston valve 
266 and plug 262 at their forward ends and with 
the pistons 258 and 270-272 at their rearward 
ends. Next, the housing member 242 defining the 
two containers is mounted within the inner housing 
member 238 and needle 236 is mounted in place. 
After the resilient sheath 248 has been mounted 
over the needle 236, the entire unit containing the 
two container assemblies 218 and 220, the inner 
housing structure 214 and needle assembly 216 is 
moved rearwardly into the outer tubular housing 
member 228 and the housing member 232 is 
snapped over the forward end thereof to complete 
the assembly. 

To operate the apparatus 210 the operator first 
turns the safety key 320 and moves it rearwardly 
out of its storage position, as shown in Figure 5. 
The removal of the safety key 320 carries with it 
the safety pin 290 and this movement constitutes 
the first predetermined actuating procedure which 
effects the release of the first stressed spring as- 
sembly 222. In this regard, it will be noted that the 
angle of the plunger movement preventing surfaces 
284 and 286 are such that as soon as the releasing 
pin 290 is removed from its storage position, the 
stress of spring 292 will effect sufficient forward 
movement of the plunger 276 to cause the spring 
fingers 282 to be moved radially inwardly until the 
surface 284 disengages from the surface 286 and 



then the stressed spring 292 is capable of advan- 
cing the plunger 276 forwardly through an oper- 
ative stroke. 

Since the forward flanged end 278 of the 

5 plunger 276 is in engagement with piston 258 
which in turn is in engagement with the liquid 
medicament ingredient 256, the force of the re- 
leased stressed spring 292 serves to increase the 
pressure within the liquid medicament ingredient 

70 256. This pressure is transmitted to the inner hous- 
ing member 242 and the liquid within the passage 
254 and cross passage 252 therein. The force 
required to effect movement of the piston valve 
264 is considerably less than the force required to 

75 effect movement of the entire inner housing mem- 
ber 220 and consequently the piston valve 264 will 
be moved into a position uncovering the passage 
266 so as to allow the pressurized liquid medica- 
ment ingredient 256 to pass into the second con- 

20 tainer 246 to mix with the medicament ingredient 
268 therein. As the liquid medicament ingredient 
256 flows into the second container 246 piston 270 
will be moved rearwardly. This movement in turn 
causes the air rearwardly of the piston to increase 

25 and this increase in pressure in turn builds up until 
it is sufficient to effect a rearward movement of the 
vent piston 272. The vent piston 272 moves rear- 
wardly until it engages the forward flanged end 298 
of the plunger 296. In this position vent grooves 

30 274 are communicated with the space within the 
second container 246 forwardly of the vent piston 
272 thus exhausting the pressure to atmosphere 
and allowing the piston 270 to move freely rearwar- 
dly in response to the flow of liquid medicament 

35 ingredient 256 from the first container into the 
second container. When this movement has been 
completed by virtue of the movement of the piston 
258 into its forwardmost postion, the operator may 
at that time shake the apparatus to insure that the 

40 liquid medicament 256 will be mixed thoroughly 
with the medicament ingredient 268 within the sec- 
ond container. 

Next, the operator performs the second pre- 
determined manual actuating procedure which has 

45 the effect of injecting the liquid medicament formed 
during the mixing operation. The actuating proce- 
dure includes grasping the skirt 324 of the safety 
cap 322 and moving the nose portion 234 of the 
outer housing assembly 212 into engagement with 

50 the skin of the patient in the area which is to 
receive the injection, as for example, the thigh. 
Continued forward movement on the skirt 324 has 
the effect of effecting the forward movement of the 
latter with respect to the outer housing assembly 

55 212 during which movement the rear wall of the 
safety cap 226 will engage the actuating button 312 
and move the same forwardly until movement pre- 
venting portion 314 thereof is disengaged from the 

1 r\ 
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movement preventing surfaces 306 of the spring 
fingers. Immediately thereafter the force of spring 
310 and the inclination of the surfaces 304 and 308 
are such as to cause the plunger 296 to move 
forwardly deforming the spring fingers 302 radially 
inwardly until surfaces 304 are disengaged from 
the surfaces 308. Continued forward movement of 
the plunger 298 acts through vent piston 272, pis- 
ton 270 and the liquid medicament forwardly there- 
of to move the inner housing structure 220 for- 
wardly. During the initial forward movement of the 
inner housing structure 220, needle 236 pierces 
through the end of the resilient sheath 248 and 
extends outwardly beyond the housing nose por- 
tion 234 into the muscle tissue of the patient. This 
outward movement is arrested by the compression 
of the resilient sheath 248 against the housing 
portion 234. As soon as the forward movement of 
the inner housing structure 220 is arrested, contin- 
ued forward movement of the plunger 296 will 
result in an outward movement of the liquid medi- 
cament forward of the plunger 270 outwardly of the 
second container through passage 266, cross pas- 
sage 252, passage 250 and into the hypodermic 
needle 236 and finally outwardly into the muscle 
tissue of the patient. This movement of the liquid 
ingredient from the container 246 into the muscle 
tissue of the patient continues until the piston 270 
reaches its forwardmost position within the con- 
tainer. As soon as this injection procedure has 
been accomplished, the operator simply removes 
the device from the patient and in this fashion 
withdraws the needle from the muscle tissue. 

Referring now more particularly to Figures 7 
through 9, there is shown therein still another form 
of automatic injecting apparatus, generally indicat- 
ed at 410 which embodies the principles of the 
present invention. The apparatus 410 differs from 
the apparatus 10 and the apparatus 210 previously 
described in that the injecting function is accom- 
plished in accordance with the structural and func- 
tional principles enunciated in applicant's U.S. Pat- 
ent No. 3,396,726. As shown, the apparatus 410 
consists essentially of a plural cartridge assembly, 
generally indicated at 412, a plural releasable 
stressed spring assembly, generally indicated at 
414, and a safety cap and releasing pin assembly, 
generally indicated at 416. 

The plural cartridge assembly 412 includes a 
housing member 418 which is in the form of a 
molded plastic body providing a first cylindrical 
cavity 420 which is open at its rearward end and 
closed at its forward end except for a central vent 
opening 422. The housing member 418 also pro- 
vides a second cylindrical cavity 424 which is open 
at its rearward end and closed at its forward end 
except for a central opening 426. Formed in the 
portion of the housing member 418 defining the 



forward end portion of the first cavity 420 is a bore 
428 which extends transversely through the periph- 
ery of the housing body radially inwardly into the 
cavity 420 and radially outwardly thereof into the 

5 second cavity 424 at* a position spaced from the 
forward end thereof. 

Mounted within the first cavity 420 is a piston 
valve 430 which in its storage position, shown in 
Figure 7, extends forwardly and rearwardly of the 

70 bore 428 so that its forward surface is spaced from 
the forward end of the cavity 420. A plug 432 is 
formed in the outer portion of the bore 428 so as to 
close off the same and prevent flow of liquid out- 
ward of the first cavity therethrough. The piston 

75 valve 430 which is molded of a suitable resilient 
material, as for example, an elastomeric resin or 
rubber, defines the end of a medicament container 
within the housing member 418 within which a 
liquid medicament ingredient 434 is contained. The 

20 rearward end of the liquid medicament ingredient 
434 is confined by a piston 436 which, like the 
piston valve 430, is formed of a suitable resilient 
material. Detachably secured by the piston 436 and 
extending rearwardly therefrom is a spacer 438 

25 having its rearward end disposed adjacent the rear- 
ward open end of the first cavity 420. 

Mounted in the forward end of the second 
cavity 424 in filling relation to the opening 426 is a 
piston or plug member 440 of resilient material 

30 within which is received the sharpened end of a 
hypodermic needle 442, as by an inset fitting 444. 
The hypodermic needle 442 is hollow and includes 
a lateral opening 446 in its rearward end portion 
and a flattened disk-like element 448 on its rear- 

35 ward end which is disposed in engagement with a 
piston 450 similar to the piston 436. The second 
cavity 424, between the forward piston plug 440 
and rearward piston 450, defines a second medica- 
ment container within which is mounted a medica- 

40 ment ingredient 452 preferably in the form of a dry 
powder although it may be in liquid form if desired. 
Mounted in the open rear end of the second cavity 
424 is a disk shaped flap valve element 454 which 
acts as a sterility check valve for the portion of the 

45 cavity 424 between the valve element 454 and the 
piston 450. 

The rearward exterior periphery of the housing 
member 418 is recessed and formed with an an- 
nular groove 456. The plural stressed spring as- 

50 sembly 414 includes a housing member 458 which, 
like the housing member 418, is in the form of a 
molded plastic body which includes an interiorly 
ridged peripheral skirt 460 extending from the for- 
ward end thereof for engagement within the groove 

55 4 56 as by a snap fit. The two housing members 
418 and 458 once assembled constitute an outer 
housing assembly of the apparatus 410. 
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The housing member 458 of the spring assem- 
bly 414 is formed with two cylindrical cavities 462 
which are open at their forward ends and partially 
closed at their rearward ends as by centrally aper- 
tured rear wall portions 464. The assembly 414 
further includes components which make up two 
stressed spring assemblies similar to the stressed 
spring assemblies 22 and 24 and 222 and 224 
previously described. Thus each of the two 
stressed spring assemblies includes a plunger 466 
having a flanged forward end 468 and a split rear- 
ward end portion defining radially inwardly defor- 
mable fingers 470 having exterior plunger retaining 
surfaces 472 and interior plunger releasing sur- 
faces 474. The apertured rear wall portions 464 are 
formed with corresponding plunger retaining sur- 
faces 476 and a stressed coil spring 478 surrounds 
each plunger 466 with its ends engaging the asso- 
ciated flanged forward end 468 thereof and the 
associated rear wall portion 464. 

Similarly, the safety cap and releasing pin as- 
sembly 416 is similar to the assembly 226 pre- 
viously described. As before, a safety key 480 
having an integral releasing pin 482 engageable 
with the releasing surfaces 474 of the first plunger 
466 is provided and a second releasing pin 484 
similar to the releasing pin 312 previously de- 
scribed is mounted in operative relation with re- 
spect to the releasing surfaces 474 of the second 
plunger 466. Extending over the outer end portion 
of the rearward housing member 458 is a safety 
cap 486 which has a keyed opening for receiving 
the safety key 480 and an elongated skirt 488 
capable of being gripped by the operator. 

The assembly of the automatic injecting ap- 
paratus 410 will be readily apparent in that the 
cartridge assembly 412 is assembled with the com- 
ponents thereof being inserted forwardly into the 
cavities 420 and 424 from the rear end thereof 
while the spring assemblies are assembled in the 
housing member 458 by moving the components 
rearwardly into the forward end of the cavaties 462. 
Once the releasing pins 482 and 484 are in place, 
the two housing members 41 8 and 458 are 
snapped together and then the safety cap 486 is 
moved over the rear of the entire assembly. 

The apparatus 410 is operated in a manner 
similar to the apparatus 210 in that the first manual 
actuating procedure is to turn and remove the 
safety key 480 which releases the first stressed 
spring 478. The release of the first spring accom- 
plishes the mixing of the liquid medicament ingre- 
dient 434 with the powder medicament ingredient 
452. The second manual actuating procedure is for 
the operator to grasp the elongated safety cap skirt 
488 and move the forward end of the outer housing 
assembly into engagement with the skin of the 
patient at the location where the injection is to take 



place. As a result of this actuating procedure the 
hypodermic needle 442 is extended into the mus- 
cle tissue of the patient and the liquid medicament 
which has previously been formed is injected 
5 through the needle 442 into the muscle tissue of 
the patient. 

It will be noted that when the first stressed 
spring 478 is released from the storage position 
shown in Figure 7 by the withdrawal of the safety 

to key 480 the force of the spring will be applied 
through spacer 438 to the piston 436 which, in turn, 
is applied to the liquid medicament ingredient 434 
which, in turn, acts upon the piston valve 430. The 
piston valve 430 therefore moves forwardly until it 

75 engages the forward wall within which the vent 
aperture 422 is formed. When the piston valve 430 
reaches this position the inner portion of the com- 
municating bore 428 serves to communicate the 
liquid medicament ingredient 434 with the cavity 

20 424 within which the powder medicament ingre- 
dient 452 is mounted. As the liquid flows into this 
container, the air space within the container is 
compressed thus tending to move the piston 450 
rearwardly. As the piston 450 moves rearwardly the 

25 air within the space within the cavity 424 between 
the piston 450 and the flap valve element 454 will 
increase slightly to a value which is sufficient to 
cause the flap valve element 454 to move rearwar- 
dly and communicate the space rearwardly of the 

30 piston 450 with the atmosphere. In this way, the 
piston 450 is capable of being moved rearwardly 
into a position of engagement with the forward end 
of the valve element 454 and the plunger end 468 
without generating any air pressure acting in a 

35 direction to move the piston 450 forwardly. 

When the piston reaches its rearwardmost po- 
sition, shown in Figure 8, substantially all of the 
liquid medicament ingredient 434 has been moved 
into the second container for mixing with the dry 

40 medicament ingredient 452 therein. However, due 
to the initial presence of the air within the second 
container, an equivalent amount of air remains be- 
tween the forward piston plug 440 and the rear 
piston 450, as shown in Figure 8. The existence of 

45 this air within the cavity is essential to the proper 
functioning of the apparatus 410 during the drive 
stroke of the second plunger 466 when the second 
stressed spring 478 is released. 

During the initial portion of the forward move- 

50 ment of the piston 450 with the plunger 466 from 
the position shown in Figure 8 the air within the 
second container will be compressed forwardly of 
the piston 450. Such air compression will continue 
to occur as the piston 450 moves forwardly until 

55 such time as the pressure reaches a value suffi- 
cient to cause flow of liquid out of the container 
through the bore 428 into the first cavity 420 mov- 
ing the piston 436 back against the residual spring 

-I o 
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pressure of the first spring 478. The arrangement is 
such that it is preferable that when the piston 450 
reaches the rear end of the hypodermic needle 
there will be a pocket of air forwardly of the piston 
whose axial dimension is equal to the distance the 
sharpened end of the needle 442 must travel to 
enter within the muscle tissue of the patient. As 
previously indicated, the containment of such a 
volume of air may require the outflow of liquid 
medicament from the second container through the 
bore 428 into the first container. 

When the piston 450 reaches the end of the 
hypodermic needle in the position shown in Figure 
8, further forward movement of the piston 450 will 
result in a forward movement of the hypodermic 
needle 442 with the piston. In this way the needle 
442 is moved into the muscle tissue of the patient 
and it will be noted that as the needle begins to 
move into the muscle tissue of the patient the 
liquid medicament forwardly of the piston also be- 
gins to flow into the needle opening 446 for pas- 
sage therethrough outwardly into the muscle tissue 
of the patient. When the piston 450 reaches the 
forward end of its travel, as shown in Figure 9, it is 
still possible for any liquid which may have moved 
into the first cavity 420 in a position forwardly of 
the piston 436 to be moved outwardly of the first 
cavity 420 through the bore 428 and finally into the 
needle 442 and out into the muscle of the patient. 
As before, when the injection has been completed 
the operator simply removes the apparatus rear- 
wardly which has the effect of removing the needle 
442 from the patient. 

Referring now more particularly to Figures 10 
through 13 there is shown therein still another form 
of an automatic injecting apparatus, generally in- 
dicated at 510, which embodies the principles of 
the present invention. The apparatus 510 exempli- 
fies that the principles of the present invention can 
be carried out with only one stressed spring as- 
sembly and with the medicament ingredient con- 
tainers disposed in arrangements other than side 
by side. Specifically, in the apparatus 510 the 
containers are telescopically mounted and it will be 
understood that other arrangements can be utilized 
in practicing the principles of the present invention. 

The apparatus 510 includes an outer housing 
assembly, generally indicated at 512 within which 
is mounted a dual container cartridge assembly 
514 and a single stressed spring assembly 516. 
The apparatus 510 also includes a safety cap and 
releasing pin assembly 518 which is operable in 
response to a first predetermined manual actuating 
procedure to effect a first release of the stressed 
spring assembly 516 for effecting the mixing func- 
tion and a second releasing assembly 520 operable 
in response to a second predetermined manual 
actuating procedure to effect a second release of 



the stressed spring assembly 516 for effecting the 
injecting function. 

As shown, the outer housing assembly 512 
includes a tubular housing member 522 in the form 

5 of a cylinder having an open forward end and a 
rearward end closed by an end wall 524 having a 
central opening therein. The housing assembly 512 
also includes a forward housing member 526 which 
includes a rearwardly extending skirt 528 having a 

70 snap connection over the exterior periphery of the 
forward end of tubular frame member 522 and a 
central forwardly extending nose portion 530 which 
is centrally apertured. 

The dual container cartridge assembly 514 in- 

75 eludes an outer container 532 which is in the form 
of a cylindrical container open at its rearward end 
and having a necked down exteriorly flanged for- 
ward end. A hub assembly 534 serves to connect 
the rear end of a hypodermic needle 536 in com- 

20 municating relation with the forward necked down 
end of the container 532. A resilient sheath 538 is 
fixed over the hypodermic needle 536 and its tip 
serves to sealingly retain liquid within the hypoder- 
mic needle 536 while in its storage condition and to 

25 retain the hypodermic needle in a sterile condition. 

Mounted in the forward end of the outer con- 
tainer 532 is a medicament ingredient 540 prefer- 
ably in the form of dry powder. The medicament 
ingredient 540 is confined at its rearward end by a 

30 large piston 542 which has a deep recess 544 
formed in the rear end portion thereof so as to 
define a thin forward central portion in the piston 
542.. Mounted within the outer container 532 rear- 
wardly of the piston 542 is an inner container 546 

35 which is of a configuration similar to the configura- 
tion of the container 532 but of smaller diameter. 
The necked down exteriorly flanged forward end 
portion of the inner container 546 is connected, as 
by a hub assembly 548 to a short needlelike ele- 

40 ment 550, the sharpened end of which is embed- 
ded within the central thin wall portion of the piston 
542 so as to provide a liquid seal thereof. 

Mounted within the inner container 546 is a 
liquid medicament ingredient 552 which is confined 

45 at its rear end by a piston 554 of resilient material. 
As best shown in Figure 10, there is a blowout ring 
seal 556 provided in the rear end of the two con- 
tainers 532 and 546 for maintaining the interior of 
the outer container 532 between the rear seal 556 

so and the piston 542 in a sterile condition when the 
apparatus 510 is in its storage position, as shown 
in Figure 10. 

The stressed spring assembly 516 includes an 
elongated plunger 558 having a flanged forward 

55 end 560 arranged to be disposed in engagement 
with the piston 554 and an intermediate flange 562 
for receiving one end of a stressed coil spring 564, 
the opposite end of which engages the rear end 
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wall 524 of the outer tubular housing member 522. 
The rear end portion of the plunger 558 is slotted 
to form a plurality of spring fingers 566 which have 
plunger retaining surfaces 568 arranged to be en- 
gaged with a frustoconical plunger retaining surface 
570 in the end wall 524 and interior plunger releas- 
ing surfaces 572 which, as shown in Figure 10, 
engage the exterior of a releasing pin 574 forming 
a part of the assembly 518. As best shown in 
Figure 10, the assembly 518 includes a safety cap 
576 which is in the form of an end wall having a 
forwardly extending skirt. The pin 574 is integral 
with the central forward surface of the cap end wall 
and the skirt is recessed to engage over the ex- 
terior periphery of the rear end of the tubular 
housing member 522 and to provide a shoulder 
578 to limit the forward movement of the cap 576 
by engagement with the rear end wall 524. 

The second releasing assembly 520 includes a 
manually engageable sleeve 580 slidably fictional- 
ly mounted over the exterior periphery of the outer 
housing member 522. Formed in the forward end 
of the sleeve 580 is a slot 582 which registers with 
a smaller slot 584 formed in the peripheral wall of 
the tubular housing member 522. A releasing lock 
or bolt 586 is slidably mounted in the slots 582 and 
584 and has an angular slot 588 formed therein 
within which a pin 590 extends. Pin 590 is fixed to 
the portion of the sleeve 580 defining slot 582, as 
is best shown in Figure 13. The bolt 586 in its 
locking or storage position, as shown in Figure 10, 
extends into the interior of the housing member 
522 and engages in front of an annular fitment 592 
mounted forwardly of the outer container 546 at the 
position where it begins to neck down. 

It will be understood that the apparatus 510 is 
assembled in much the same manner as a conven- 
tional single dosage automatic injector of the type 
disclosed in U.S. Patent Nos. 3,882,863 and 
4,031,893. 

In operation, when it is desired to utilize the 
apparatus 510 the operator first removes the safety 
cap 576 which has the effect of withdrawing releas- 
ing pin 574. As previously indicated, the angular 
relationship between the plunger retaining surfaces 
568 and 570 and the strength of spring 564 is such 
that movement of the plunger 558 commences in 
response to the withdrawal of the releasing pin 574. 
As soon as the releasing pin 574 is no longer in 
engagement with the plunger releasing surfaces 
572, the spring fingers 566 of the plunger 558 are 
cammed radially inwardly so as to allow the plung- 
er 558 to move forwardly. The forward movement 
of the plunger is transmitted through the forward 
end 560 to the piston 554 which, in turn, is trans- 
mitted through the liquid medicament 552 to the 
inner container 546. Consequently, during the initial 
movement of the plunger 558 following the first 



predetermined manual actuating procedure of re- 
moving the safety cap 576, the inner container 546 
together with its hub assembly 548 and needle 550 
is moved forwardly. On the other hand, forward 

5 movement of the piston 542 is resisted by virtue of 
the presence of the medicament ingredient 540 
forwardly thereof and consequently the needle ele- 
ment 550 is pierced through the thin central portion 
of the piston 542 so as to communicate the interior 

w of the inner container 546 with the interior of the 
outer container 532. As soon as this communica- 
tion takes place the piston 542 and inner container 
member 546 are moved rearwardly as the liquid 
medicament ingredient 552 flows from the inner 

75 container into the outer container. Initially, blowout 
ring-shaped elements 556 are moved rearwardly 
out of sealing relation between the ends of the 
inner and outer containers, allowing further rear- 
ward movement of the piston 542 within the outer 

20 container 532 to be accomplished without an in- 
crease in the air pressure in the space rearwardly 
of the piston 542 between the interior of the outer 
container 532 and the exterior of the inner con- 
tainer 546. Because the pressure area of the piston 

25 542 is greater than the pressure area of the piston 
554 the flow of liquid from the inner container 546 
into the outer container 532 will continue until such 
time as the piston 554 reaches the forward end of 
the inner container 546. This position is shown in 

30 Figure 11 and it will be noted that the spring 564 
has expanded axially only a small amount and 
hence considerable stress remains in the coil 
spring. This stress imposes a force upon the plung- 
er 558 through the flange 562 which is transmitted 

35 through the piston 554, container 546, piston 542 
and forwardly thereof to the outer container 532. 
The container 532 is prevented from moving for- 
wardly under the bias of the initially released 
spring 564 due to the engagement of the locking 

40 bolt 586 with the fitment 592. 

With the apparatus 510 in the position shown in 
Figure 1 1 , the operator can shake the unit to insure 
that the medicament ingredients are thoroughly 
mixed to form liquid medicament suitable to be 

45 injected. Injection is accomplished by the operator 
gripping the outer periphery of the sleeve 580 and 
moving the nose portion 530 into engagement with 
the skin of the patient in the area where the injec- 
tion is to take place as, for example, the thigh. As 

50 the operator applies a forward force to the exterior 
of the sleeve 580 the pin 590 carried thereby is 
moved forwardly with respect to the outer housing 
member 522. This forward movement of the pin 
590 by virtue of its engagement within the angular 

55 slot 588 causes the locking bolt 586 to move 
radially outwardly through the slots 584 and 582 
into a position disposed out of engagement with 
the fitment 592 as shown in Figure 12. This move- 
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ment then constitutes the second predetermined 
manual actuating procedure which effects a second 
release of the stressed spring 564. This force 
which previously was acting upon the outer con- 
tainer 532 to move the same forward now causes 5 
this action to take place and the needle 536 moves 
outwardly of the resilient sheath 538 into the mus- 
cle tissue of the patient compressing the sheath 
until its compression retards or stops the forward 
movement of the outer container 532. Further w 
movement under the bias of spring 564 results in 
the forward movement of the piston 542 within the 
outer container 532 until the piston reaches the 
forward end of the container discharging the last of 
the liquid medicament through the needle and into is 
the muscle tissue of the patient. As before, the 
operation is completed by the operator simply 
moving the device rearwardly which causes the 
needle 536 to withdraw from the patient's muscle 
tissue. 20 

In all of the embodiments of the present inven- 
tion illustrated including the apparatus 10, the ap- 
paratus 210, the apparatus 410 and the apparatus 
510, there is disclosed two separate medicament 
ingredients at least one of which is a liquid medica- 25 
ment ingredient. The other medicament ingredient 
is preferably in dry form, specifically a freeze dried 
powder, although it will be understood that the 
second liquid medicament may be in liquid form if 
desired. The liquid medicament which is formed in 30 
response to the first predetermined manual actuat- 
ing procedure may be any desired liquid medica- 
ment. 

It thus will be seen that the objects of this 
invention have been fully and effectively accom- 35 
plished. It will be realized, however, that the fore- 
going preferred specific embodiment has been 
shown and described for the purpose of illustrating 
the functional and structural principles of this inven- 
tion and is subject to change without departure 40 
from such principles. 

Claims 

1. An automatic injecting apparatus (10) compris- 45 
ing an outer housing assembly (12), a hy- 
podermic needle (16) for passage of liquid 
medicament therethrough and into the muscle 
tissue of the patient, a first liquid medicament 
ingredient container (76), a first liquid medica- 50 
ment ingredient (104) in said first container 
(76), a first piston (106) mounted in said first 
container (76) in a storage position in sealingly 
retaining relation with respect to said liquid 
medicament ingredient (104) therein for move- 55 
ment from said storage position through said 
first container (76) in a liquid medicament in- 
gredient moving stroke, 



a second medicament ingredient container, 
(78) a second medicament ingredient (108) in 
said second container, a second (110) piston 
mounted in said second container (78) for 
movement from a liquid medicament-moving 
position through said second container in a 
liquid medicament discharging stroke, 

spring means disposed within said outer 
housing assembly (12) in a storage position in 
a releasable stressed condition capable of be- 
ing released twice, once to move through a 
first piston (106) moving stroke and second, to 
move through a second piston (110) moving 
stroke, first releasing means operable in re- 
sponse to a first predetermined manual actuat- 
ing procedure for effecting the first release of 
the stressed condition of said spring means, 

means operable when said first piston 
(106) is moved through its liquid medicament 
ingredient (104) moving stroke by the first re- 
leased spring means for causing the liquid 
medicament ingredient (104) discharging from 
said first container (76) to flow into said second 
container (78) to mix with the second medica- 
ment ingredient (108) contained therein to form 
liquid medicament, and second releasing 
means operable in response to a second pre- 
determined manual actuating procedure for ef- 
fecting the second release of the stressed con- 
dition of said spring means so as to cause said 
second (110) piston to move through its liquid 
medicament discharging stroke during which 
the liquid medicament is moved through said 
needle into the muscle tissue of the patient, 
and 

sealing means for preventing communica- 
tion of said liquid medicament ingredient (106) 
with the medicament ingredient (108) in said 
second container (78) operable for permitting 
communication of the liquid medicament ingre- 
dient with the medicament ingredient in said 
second container (78) 

characterized in that: 

- the needle is disposed within said outer 
housing assembly (12) for movement 
from a storage position in a sterile con- 
dition outwardly of said outer housing 
assembly into the muscle tissue of a 
patient; 

- said needle being affixed to said second 
medicament container (78); 

- said second medicament container (78) 
is moved forward during said discharging 
stroke, whereby said hypodermic nee- 
dles (16) is moved into the muscle tissue 
of the patient; and 

- means is provided for sealingly prevent- 
ing flow of liquid outwardly of said nee- 
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die while said needle is in its storage 
position operable after said needle is 
moved from said storage position to per- 
mit said flow of liquid medicament out- 
wardly of said needle. 

2. An automatic injecting apparatus (10) as de- 
fined in claim 1 wherein said second piston 
(110) is disposed in a storage position spaced 
from its liquid medicament moving position 
and is moved from its storage position into its 
liquid medicament moving position in response 
to the movement of the liquid medicament 
ingredient (104) into said second container. 
(78) 

3. An automatic injecting apparatus (10) as de- 
fined in claim 2 including means (1) for main- 
taining the space within said second container 
(78) between the storage position of said sec- 
ond piston (110) and the medicament moving 
position thereof in a sterile condition while said 
second piston is in said storage position and 
(2) for venting said space to atmosphere to 
allow movement of the second piston from 
said storage position into said liquid medica- 
ment moving position without air pressure 
build up capable of biasing said second piston 
away from said liquid medicament (104) mov- 
ing position toward said storage position after 
being moved into the liquid medicament mov- 
ing position. 

4. An automatic injecting apparatus as defined in 
claim 3 wherein said second piston is moved 
through an operative stroke by said spring 
means during the second piston moving stroke 
thereof, such operative stroke including a first 
part and a second part, the liquid medicament 
moving stroke of said second piston constitut- 
ing the second part of the operative stroke of 
said second piston. 

5. An automatic injecting apparatus as defined in 
claim 4 wherein said needle is moved from its 
storage position outwardly of said outer hous- 
ing assembly (12) into the muscle tissue of the 
patient during the first part of the operative 
stroke of said second piston. 

6. An automatic injecting apparatus as defined in 
claim 4 wherein said needle is moved from its 
storage position outwardly of said outer hous- 
ing assembly into the muscle tissue of the 
patient during the second part of the operative 
stroke of said second piston. 



7. An automatic injecting apparatus as defined in 
claim 6 wherein said needle is mounted within 
said second container with the second medica- 
ment ingredient (108) which is in dry form 

5 having a volume substantially less than the 

volume of said second container forwardly of 
said second piston when in its storage posi- 
tion, the aforesaid second container volume 
less the volume of said dry form medicament 

70 ingredient (108) and said needle being filled 

with a gas, the gas within said second con- 
tainer being compressed during the first part of 
the operative stroke of said second piston, said 
needle being movable out of said second con- 

75 tainer and said outer housing assembly into 

the muscle tissue of the patient during the 
second liquid medicament moving stroke part 
of the operative stroke of said second piston. 

20 8. An automatic injecting apparatus as defined in 
claim 7 wherein said second container is mov- 
able forwardly within said outer housing as- 
sembly and said needle is fixed to move for- 
wardly with said second container outwardly of 

25 said outer housing assembly into the muscle 

tissue of the patient during the first part of the 
operative stroke of said second piston. 

9. An automatic injecting apparatus as defined in 
30 claim 4 including safety means (1) disposed in 

a safety position for rendering said first and 
second releasing means inoperable to release 
said spring means in response to said first and 
second actuating procedures respectively and 
35 (2) movable from said safety position "for en- 

abling said first and second releasing means to 
be operable to release said spring means in 
response to said first and second actuating 
procedures respectively. 

40 

10. An automatic injecting apparatus as defined in 
claim 9 wherein said spring means includes 
first (22) and second (24) stressed spring as- 
semblies, each of said stressed spring assem- 

45 blies comprising an elongated plunger (558) 

having a plurality of annularly spaced elon- 
gated fingers connected with the rearward end 
of said plunger for radially inward movement 
from a plunger retaining position into a plunger 

50 releasing position, said fingers having exterior 

plunger retaining surfaces (304) and interior 
plunger releasing surfaces (306), and a coil 
spring (292) operatively connected with said 
plunger for movement from a storage position 

55 in a releasable stressed condition through a 

forward plunger moving stroke in response to 
the release of the stressed conditon thereof, 
each of said releasing means comprising a 

i c 



31 



EP 0 229 820 B1 



32 



releasing pin (290) (1) disposed in a storage 
position in engagement with the associated 
interior plunger retaining surfaces (286) in radi- 
ally inward movement preventing relation with 
respect to the associated fingers and (2) op- 
erable in response to movement out of said 
storage position to permit radially inward 
movement of the associated fingers (142), and 
cooperating plunger retaining surface (286) 
means engaging the exterior plunger retaining 
surfaces (144) associated with each plunger for 
(1) retaining (a) the associated plunger against 
forward movement and (b) the associated 
spring in stressed condition when the asso- 
ciated releasable pin is in said storage position 
and (2) for enabling the stressed condition of 
the associated spring to effect (a) radially in- 
ward movement of the associated fingers (142) 
and (b) forward movement of the associated 
plunger in response to the movement of the 
associated releasing pin out of said storage 
position and the movement of the associated 
spring through said forward plunger moving 
stroke. 

11. An automatic injecting apparatus as defined in 
claim 10 wherein said second releasing pin 
158 includes a movement preventing portion 
(160) disposed in engagement with the asso- 
ciated interior plunger retaining surfaces (286) 
when said second releasing pin (158) is in said 
storage position, an actuating button (162) 
spaced rearwardly from said movement pre- 
venting portion (314) and movable forwardly to 
move the latter out of its storage position and a 
movement enabling portion (318) fixed be- 
tween said movement preventing portion (160) 
and said actuating button (162) for permitting 
radially inward movement of the associated 
fingers (142) when said actuating button is 
moved forwardly. 

12. An automatic injecting apparatus as defined in 
claim 11 wherein said safety means includes a 
removable safety cap (576) mounted on said 
outer assembly housing (512) in covering rela- 
tion with respect to said actuating button (162) 
and in fixed relation to said first releasing pin 
574), said first predetermined manual actuating 
procedure comprising removing said safety 
cap (576), said second predetermined actuat- 
ing procedure comprising pushing said actuat- 
ing button forwardly. 

13. An automatic injecting apparatus as defined in 
claim 11 wherein said safety means includes a 
safety cap having a rear wall (44) and a for- 
wardly extending skirt (309), means mounting 



said safety cap on said outer housing assem- 
bly (512) for movement by a manual push 
while gripping said skirt from a safety position 
wherein said rear wall is rearwardly of said 

5 actuating button into a forward actuating 

positiion wherein said actuating button is 
moved forwardly, and a safety key (320) mem- 
ber removably mounted from a safety position 
preventing movement of said safety cap for- 

w wardly from its safety position, said safety key 

(320) being fixed to said first releasing pin 
(290), said first predetermined actuating proce- 
dure comprising removing said safety key, 
said second predetermined actuating proce- 

75 dure comprising manually pushing said skirt 

while gripping the same. 

14. An automatic injecting apparatus as defined in 
claim 1 wherein said needle flow preventing 

20 means comprises a resilient sheath (538) re- 

ceiving a sharpened end portion of the needle 
in sealing relation and covering the exterior 
thereof, said resilient sheath (538) being op- 
erable during the movement of the needle out 

25 of its storage position to permit the sharpened 

end portion of said needle to penetrate through 
said resilient sheath and to thereafter be com- 
pressed against said outer housing assembly 
to resiliently arrest the movement of said nee- 

30 die outwardly of said outer housing assembly 

and into the muscle tissue of the patient. 

15. An automatic injecting apparatus as defined in 
claim 1 wherein said needle flow preventing 

35 means comprises a forward stopper in the 

forward end of said second container (78) 
through which said needle extends during its 
movement out of its storage position into the 
muscle tissue of the patient. 

40 

16. An automatic injecting apparatus as defined in 
claim 1 wherein said spring means includes 
separate first (222) and second (224) stressed 
spring assemblies separately movable through 

45 said first (106) and second (110) piston moving 

strokes respectively. 

17. An automatic injecting apparatus as defined in 
claim 1 wherein said spring means includes a 

50 single stressed spring assembly movable se- 

quentially through said first and second piston 
moving strokes. 

18. An automatic injecting apparatus as defined in 
55 claim 1 wherein said containers are arranged 

in side by side relation within said outer hous- 
ing assembly (12) when in said storage posi- 
tion. 

-i-7 
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19. An automatic injecting apparatus as defined in 
claim 1 wherein said first container is arranged 
in telescoping relation within said second con- 
tainer (78) within said outer housing assembly 
when in said storage position. 

20. An automatic injecting apparatus as defined in 
claim 19 wherein said first container is fixed at 
its forward end with said second piston. 

21. An automatic injecting apparatus as defined in 
claim 16 wherein said needle is fixedly con- 
nected with rigid inner housing structure (214) 
mounted in said outer housing assembly (212) 
for movement from a storage position within 
said outer housing assembly into an injecting 
position within said outer housing assembly. 

22. An automatic injecting apparatus as defined in 
claim 21 wherein said first spring assembly 
(22) is operatively conected between said inner 
housing structure and said first piston. 

23. An automatic injecting apparatus as defined in 
claim 22 including means for (1) fixedly secur- 
ing said first and second containers together 
and (2) fixedly securing said first and second 
containers to said inner housing structure. 
(214) 

24. An automatic injecting apparatus as defined in 
claim 21 including means for (1) fixedly secur- 
ing said first and second containers together 
and (2) securing said first and second contain- 
ers for movement together with respect to said 
inner housing structure from a storage position 
into a mixing position wherein both of said 
containers are thereafter movable with said in- 
ner housing structure. 

25. An automatic injecting apparatus as defined in 
claim 24 wherein each of said containers in- 
cludes forward ends having rupturable dia- 
phragms (90) sealingly covering the same 
when said containers are in said storage posi- 
tion, and means for rupturing said diaphragms 
in response to the movement of said contain- 
ers together from said storage position into 
said mixing position. 

26. An automatic injecting apparatus as defined in 
claim 1 including safety means (1) disposed in 
a safety position for rendering said first and 
second releasing means inoperable to release 
said spring means in response to said first and 
second actuating procedures respectively and 
(2) movable from said safety position for en- 
abling said first and second releasing means to 



be operable to release said spring means in 
response to said first and second actuating 
procedures respectively. 

5 27. An automatic injecting apparatus as defined in 
claim 26 wherein said spring means includes 
first (222) and second (224) stressed spring 
assemblies, each of said stressed spring as- 
semblies comprising an elongated plunger 

10 (558) having a plurality of annularly spaced 

elongated fingers (282) connected with the 
rearward end (310) of said plunger for radially 
inward movement from a plunger retaining po- 
sition into a plunger releasing position, said 

75 fingers having exterior plunger retaining sur- 

faces (304) and interior plunger releasing sur- 
faces (306), and a coil spring (132) operatively 
connected with said plunger for movement 
from a storage position in a releasable 

20 stressed condition through a forward plunger 

moving stroke in response to the release of the 
stressed conditon thereof, each of said releas- 
ing means comprising a releasing pin (1) dis- 
posed in a storage position in engagement 

25 with the associated interior plunger retaining 

surfaces (286) in radially inward movement 
preventing relation with respect to the asso- 
ciated fingers and (2) operable in response to 
movement out of said storage position to per- 

30 mit radially inward movement of the associated 

fingers, and cooperating plunger retaining sur- 
face (286) means ending the exterior plunger 
retaining surfaces (284) associated with each 
plunger for (1) retaining (a) the associated 

35 plunger against forward movement and (b) the 

associated spring in stressed condition when 
the associated releasable pin (290) is in said 
storage position and (2) for enabling the 
stressed condition of the associated spring to 

40 effect (a) radially inward movement of the as- 

sociated fingers and (b) forward movement of 
the associated plunger in response to the 
movement of the associated releasing pin out 
of said storage position and the movement of 

45 the associated spring through said forward 

plunger moving stroke. 

28. An automatic injecting apparatus as defined in 
claim 27 wherein said second releasing pin 

so includes a movement preventing portion dis- 

posed in engagement with the associated inte- 
rior plunger retaining surfaces (286) when said 
second said releasing (312) pin is in said stor- 
age position, an actuating button (162) spaced 

55 rearwardly from said movement preventing 

portion (314) and movable forwardly to move 
the latter out of its storage position and a 
movement enabling portion (318) fixed be- 

t o 
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tween said movement preventing portion and 
said actuating button for permitting radially in- 
ward movement of the associated fingers when 
said actuating button is moved forwardly. 

29. An automatic injecting apparatus as defined in 
claim 28 wherein said safety means includes a 
removable safety cap (576) mounted on said 
outer assembly housing in covering relation 
with respect to said actuating button and in 
fixed relation to said first releasing pin (130), 
said first predetermined manual actuating pro- 
cedure comprising removing said safety , cap, 
said second predetermined actuating proce- 
dure comprising pushing said actuating button 
forwardly. 

30. An automatic injecting apparatus as defined in 
claim 29 wherein said safety means includes a 
safety cap having a rear wall (30) and a for- 
wardly extending skirt (154), means mounting 
said safety cap on said outer housing assem- 
bly for movement by a manual push while 
gripping said skirt from a safety position 
wherein said rear wall (30) is rearwardly of said 
actuating button into a forward actuating 
positiion wherein said actuating button is 
moved forwardly, and a safety key (486) mem- 
ber removably mounted from a safety position 
preventing movement of said safety cap for- 
wardly from its safety position, said safety key 
being fixed to said first releasing pin (130), 
said first predetermined actuating Procedure 
comprising removing said safety key, said sec- 
ond predetermined actuating procedure com- 
prising manually pushing said skirt while grip- 
ping the same. 

31. An automatic injecting apparatus as defined in 
claim 1 wherein said second piston (110) is 
disposed in a storage position spaced from its 
liquid medicament moving position and is 
moved from its storage position into its liquid 
medicament moving position in response to 
the movement of the liquid medicament ingre- 
dient (104) into said second container. (78) 

32. An automatic injecting apparatus as defined in 
claim 1 including means (1) for maintaining the 
space within said second container between 
the storage position of said second piston and 
the medicament moving position thereof in a 
sterile condition while said second piston is in 
said storage position and (2) for venting said 
space to atmosphere to allow movement of the 
second piston from said storage position into 
said liquid medicament moving position with- 
out air pressure build up capable of biasing 



said second piston away from said liquid medi- 
cament moving position toward said storage 
position after being moved into the liquid medi- 
cament moving position. 

5 

33. An automatic injecting apparatus as defined in 
claim 1 wherein said medicament ingredient 
within said second container is in a dry form 
and said liquid medicament ingredient is a 
10 diluent for said dry form medicament ingre- 

dient. (108) 

Patentanspruche 

75 1. Automatisches Injektionsgerat (10), das umfafit: 
eine aultere Gehausebaueinheit (12), eine In- 
jektionskanule (16) fur eine Durchfuhrung von 
flussigem Medikament durch dieselbe und in 
das Muskelgewebe eines Patienten, einen er- 

20 sten Behalter (76), der einen flussigen Medika- 

mentenbestandteil enthalt, einen ersten flussi- 
gen Medikamentenbestandteil (104) in diesem 
ersten Behalter (76), einen ersten Kolben 
(106), der in dem ersten Behalter (76) in einer 

25 Ruhestellung abdichtend bezogen auf den dar- 

in enthaltenen flussigen Medikamentenbe- 
standteil (104) so montiert ist, daG er sich von 
dieser Ruhestellung durch den ersten Behalter 
(76) bei einem den flussigen Medikamentenbe- 

30 standteil bewegenden Hub verschieben kann, 

einen zweiten Behalter (78) fur einen flus- 
sigen Medikamentenbestandteil, ein in diesem 
zweiten Behalter enthaltenen zweiten flussigen 
Medikamentenbestandteil (108), einen zweiten 

35 Kolben (110), der sich in diesem zweiten Be- 

halter (78) bei einem Abgabehub fur den flus- 
sigen Medikamentenbestandteil von einer den 
flussigen Medikamentenbestandteil bewegen- 
den Stellung durch den zweiten Behalter be- 

40 wegen kann, 

Fedemnittel, die innerhalb der auBeren Ge- 
hausebaueinheit (12) in einer Ruhestellung in 
auslosbarem gespanntem Zustand so angeord- 
net sind, dafi sie zweimal auslosbar sind, ein- 

45 mal, urn sich uber einen einen ersten Kolben 

(106) bewegenden Hub zu bewegen und zum 
zweiten, urn sich uber einen einen zweiten 
Kolben (110) bewegenden Hub zu bewegen, 
erste Auslosemittel, die als Reaktion auf eine 

50 erste vorbestimmte manuelle Betatigungspro- 

zedur zur Bewerkstelligung des ersten Auslo- 
sens aus dem gespannten Zustand des Feder- 
mittels betatigbar sind, 

Mittel, die betatigbar sind, wenn der erste 

55 Kolben (106) uber seinen den flussigen Medi- 

kamentenbestandteil (104) bewegenden Hub 
durch das erste ausgeloste Fedemnittel bewegt 
wird, urn zu verursachen, dafi der flussige Me- 
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dikamentenbestandteil 104), der aus dem er- 
sten Behalter (76) abgegeben wird, in den 
zweiten Behalter (78) flieBt, urn sich mit dem 
2weiten darin enthaltenen Medikamentenbe- 
standteil (108) zu vermischen, urn das flussige 5 
Medikament zu bilden und zweite Auslosemit- 
el, die als Reaktion auf eine zweite vorbe- 
stimmte manuelle Betatigungsprozedur fur das 
Bewerkstelligen des zweiten Auslosens des 
Federmittels aus dem gespannten Zustand be- w 
tatigbar sind, urn auf diese Weise zu verursa- 
chen, daB sich der zweite Kolben (110) uber 
seinen das flussige Medikament abgehenden 
Hub bewegt, wahrend welchem das flussige 
Medikament durch die Kanule in das Muskel- 75 
gewebe des Patienten bewegt wird, und 

Abdichtungsmitel, urn ein UberflieSen des 
flussigen Medikamentenbestandteils (104) zu 
dem Medikamentenbestandteil (108) in dem 
zweiten Behalter (78) zu verhuten, die betatigt 20 
werden konnen, urn ein UberflieBen des flussi- 
gen Medikamentenbestandteils zu dem Medi- 
kamentenbestandteil in dem zweiten Behalter 
(78) zu gestatten, 

dadurch gekennzeichnet, daft: 25 

die Kanule innerhalb der auBeren Gehau- 
sehaueinheit (12) fur eine Bewegung von einer 
Ruhestellung in einem sterilen Zustand aus der 
auBeren Gehausebaueinheit heraus in das 
Muskelgewebe des Patienten angeordnet ist; 30 

diese Kanule an dem zweiten Medikamen- 
tenbehalter (78) befestigt ist; 

der zweite Medikamentenbehalter (78) 
wahrend des Abgabehubes nach vorn bewegt 
wird, wodurch die Injektionskanule (16) in das 35 
Muskelgewebe des Patienten hinein bewegt 
wird; und 

daB Mittel vorgesehen sind, urn abdichtend 
ein Stromen von Flussigkeit aus der Kanule 
heraus zu verhuten, wenn diese Kanule sich in 40 
ihrer Ruhestellung befindet, die betatigbar 
sind, nachdem die Kanule aus der Ruhestel- 
lung heraus bewegt worden ist, urn dieses 
Stromen von flussigem Medikament aus der 
Kanule heraus zu gestatten. 45 

2. Automatisches Injektionsgerat (10) nach An- 
spruch 1, wobei der zweite Kolben (110) in 
einer Ruhestellung in einem gewissen Abstand 
von seiner das flussige Medikament bewegen- 50 
den Stellung angeordnet ist und aus seiner 
Ruhestellung in seine das flussige Medikament 
bewegende Stellung als Reaktion auf die Be- 
wegung des fIGssigen Medikamentenbestand- 
teils (104) in den zweiten Behalter (78) hinein 55 
bewegt wird. 



3. Automatisches Injektionsgerat (10) nach An- 
spruch 2, welches folgende Mittel einschlieBt: 
(1) fur das Aufrechterhalten des Raums inner- 
halb des zweiten Behalters (78) zwischen der 
Ruhestellung des zweiten Kolbens (110) und 
der das Medikament bewegenden Stellung 
desselben in einem sterilen Zustand, wahrend 
sich der zweite Kolben in der Ruhestellung 
befindet und (2) fur das Entluften dieses 
Raums zur Atmosphare hin, urn eine Bewe- 
gung des zweiten Kolbens aus seiner Ruhe- 
stellung in die das Medikament bewegende 
Stellung zu gestatten, ohne, daB ein Luftdruck 
aufgebaut wird, der in der Lage ist, den zwei- 
ten Kolben weg von dieser das flussige Medi- 
kament (104) bewegenden Stellung in Rich- 
tung auf die Ruhestellung vorzuspannen, nach- 
dem er in die das flussige Medikament bewe- 
gende Stellung bewegt worden ist. 

4. Automatisches Injektionsgerat nach Anspruch 

3, bei welchem der zweite Kolben uber einen 
Funktionshub durch das Federmittel wahrend 
des den zweiten Kolben bewegenden Hubs 
davon bewegt wird, wobei ein solcher Funk- 
tionshub einen ersten Teil und einen zweiten 
Teil einschlieBt, wobei der das flussige Medi- 
kament bewegende Hub dieses Kolbens den 
zweiten Teil des Funktionshubs dieses Kolbens 
bildet. 

5. Automatisches Injektionsgerat nach Anspruch 

4, bei welchem die Kanule aus ihrer Ruhestel- 
lung nach auBen aus der auBeren Gehause- 
baueinheit (12) in das Muskelgewebe des Pa- 
tienten wahrend des ersten Teils des Funk- 
tionshubs des zweiten Kolbens bewegt wird. 

6. Automatisches Injektionsgerat nach Anspruch 
4, bei welchem die Kanule aus ihrer Ruhestel- 
lung nach auBen aus der auBeren Gehause- 
baueinheit in das Muskelgewebe des Patienten 
wahrend des zweiten Teils des Funktionshubs 
des zweiten Kolbens bewegt wird. 

7. Automatisches Injektionsgerat nach Anspruch 
6, bei welchem die Kanule innerhalb des zwei- 
ten Behalters mit dem zweiten Medikamenten- 
bestandteil (108) montiert ist, welcher in trok- 
kener Form vorhanden ist und ein Volumen 
hat, das wesentlich geringer als das Volumen 
dieses Behalters vor dem zweiten Kolben ist, 
wenn er sich in seiner Ruhestellung befindet, 
wobei das vorstehend genannte Volumen des 
zweiten Behalters abzuglich des Volumens des 
Medikamentenbestandteils (108) in trockener 
Form und der Kanule mit einem Gas gefullt ist, 
wobei das Gas wahrend des ersten Teils des 
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Funktionshubs des zweiten Kolbens kompri- 
miert wird, wobei die Kanule aus dem Behalter 
und der auBeren Gehausebaueinheit heraus in 
das Muskelgewebe des Patienten hinein wah- 
rend des zweiten das flussige Medikament be- 
wegenden Teils des Funktionshubs des zwei- 
ten Kolbens bewegt werden kann. 

8. Automatisches Injektionsgerat nach Anspruch 
7, bei welchem der zweite Behalter innerhalb 
der auBeren Gehausebaueinheit nach vorn be- 
wegt werden kann und die Kanule so befestigt 
ist, daB sie sich mit dem zweiten Behalter aus 
dieser auBeren Gehausebaueinheit heraus in 
das Muskelgewebe des Patienten hinein wah- 
rend des ersten Teils des Funktionshubs des 
zweiten Kolbens vorwartsbewegen kann. 

9. Automatisches Injektionsgerat nach Anspruch 
4, welches Sicherheitsmittel einschlieBt, die (1) 
in einer Sicherheitsposition angeordnet sind, 
um das erste und das zweite Auslosemittel 
funktionsunfahig zu machen, die Federmittel 
als Reaktion auf die erste beziehungsweise die 
zweite Betatigungsprozedur auszulosen und 
(2) aus dieser Sicherheitsposition bewegt wer- 
den konnen, um zu ermoglichen, daB das er- 
ste und das zweite Auslosemittel funktionsfa- 
hig sind, um die Federmittel als Reaktion auf 
die erste beziehungsweise die zweite Betati- 
gungsprozedur auszulosen. 

10. Automatisches Injektionsgerat nach Anspruch 
9, bei welchem das Federmittel eine erste (22) 
und eine zweite (24) gespannte Federbauein- 
heit einschlieBt, wobei jede dieser gespannten 
Federbaueinheiten einen langlichen Kolben 
(558), der eine Vielzahl von ringformig in ei- 
nem gewissen Abstand voneinander angeord- 
neten Fingern hat, die mit dem hinteren Ende 
dieses Kolbens zum Zweck einer radialen Be- 
wegung nach innen aus einer den Kolben hal- 
tenden Stellung in eine den Kolben freigeben- 
de Stellung verbunden sind, wobei diese Fin- 
ger auBere den Kolben haltende Flachen (307) 
und innere den Kolben freigebende Flachen 
(306) haben und eine Spiralfeder (292) umfaBt, 
die funktionell mit dem Kolben fur eine Bewe- 
gung aus einer Ruhestellung in eine auslosba- 
re gespannte Stellung uber einen den Kolben 
vorwarts bewegenden Hub als Reaktion auf 
das Auslosen aus dem gespannten Zustand 
derselben verbunden ist, wobei jedes Auslose- 
mittel einen Auslosestift (290) umfaBt, der (1) 
in einer Ruhestellung in Eingriff mit den dazu- 
gehorigen den Kolben haltenden inneren Fla- 
chen (286) in einer die radial nach innen ge- 
richtete Bewegung verhutenden Beziehung an- 



geordnet ist und (2) als Reaktion auf die Bewe- 
gung aus dieser Ruhelage heraus betatigbar 
ist, um die radial nach innen gerichtete Bewe- 
gung der dazugehorigen Finger (142) zu ge- 

5 statten und wobei kooperierende den Kolben 

haltende Flachenmittel (286) mit den auBeren 
den Kolben haltenden Flachen (144) in Eingriff 
kommen, die jedem Kolben zugeordnet sind, 
um (1) (a) den dazugehorigen Kolben gegen 

10 eine Vorwartsbewegung festzuhalten und (b) 

die dazugehorige Feder in gespanntem Zu- 
stand zu halten, wenn sich der dazugehorige 
Auslosestift in seiner Ruhestellung befindet 
und (2) um zu ermoglichen, daB der gespannte 

75 Zustand der dazugehorigen Feder (a) eine ra- 

dial nach innen gerichtete Bewegung der dazu- 
gehorigen Finger (142) und (b) eine Vorwarts- 
bewegung des dazugehorigen Kolbens als Re- 
aktion auf die Bewegung des dazugehorigen 

20 Stiftes aus seiner Ruhestellung heraus und die 

Bewegung der dazugehorigen Feder uber den 
den vorderen Kolben bewegenden Hub be- 
wirkt. 

25 11. Automatisches Injektionsgerat nach Anspruch 

10, bei welchem der zweite Auslosestift (158) 
einen die Bewegung verhindernden Teil (160), 
der in Eingriff mit den dazugehorigen inneren 
den Kolben haltenden Flachen (286) angeord- 

30 net ist, wenn der zweite Auslosestift (158) in 

seiner Ruhestellung ist, einen Betatigungs- 
knopf (162), der in einem gewissen Abstand 
nach hinten von dem die Bewegung verhin- 
dernden Teil (314) angeordnet und der nach 

35 vorn beweglich ist, um den letzteren aus seiner 

Ruhestellung heraus zu bewegen und einen 
eine Bewegung ermoglichenden Teil (318) ein- 
schlieBt, der zwischen dem die Bewegung ver- 
hindernden Teil (160) und dem Betatigungs- 

40 knopf (162) befestigt ist, um eine radial nach 

innen gerichtete Bewegung der dazugehorigen 
Finger (142) zu gestatten, wenn der Betati- 
gungsknopf nach vorn bewegt wird. 

45 12. Automatisches Injektionsgerat nach Anspruch 

11, bei welchem das Sicherheitsmittel eine ab- 
nehmbare Sicherheitskappe (576) einschlieBt, 
welche an der auBeren Gehausebaueinheit 
(512) den Betatigungsknopf (162) abdeckend 

50 und fest bezogen auf den ersten Auslosestift 

(574) montiert ist, wobei die erste vorbestimm- 
te manuelle Betatigungsprozedur das Entfer- 
nen dieser Sicherheitskappe (576) und die 
zweite vorbestimmte Betatigungsprozedur das 

55 Vorwartsschieben des Betatigungsknopfes um- 

faBt. 
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13. Automatisches Injektionsgerat nach Anspruch 
11, bei welchem das Sicherheitsmittel eine Si- 
cherheitskappe, die eine hintere Wand (44) 
und eine sich nach vorn erstreckende Einfas- 
sung (309) hat, Mittel, urn diese Sicherheits- 
kappe an der auBeren Gehausebaueinheit 
(512) zu montieren, urn diese mittels einer 
Bewegung durch einen manuellen Schub wah- 
rend des Ergreifens der Einfassung aus einer 
Sicherheitsposition, in der sich die ROckwand 
hinter dem Betatigungsknopf befindet, in eine 
vordere Betatigungsposition zu bewegen, wo- 
bei der Betatigungsknopf nach vorn bewegt 
wird und ein Sicherheitschlusselelement (320) 
einschlieBt, das losnehmbar aus einer Sicher- 
heitsposition der Sicherheitskappe, die eine 
Bewegung der Sicherheitskappe aus ihrer Si- 
cherheitsposition nach vorn verhutet, montiert 
ist, wobei der Sicherheitsschlussel (320) an 
dem ersten Auslosestift (290) befestigt ist, wo- 
bei die erste vorbestimmte Betatigungsproze- 
dur das Entfernen dieses Sicherheitsschlussels 
umfaBt und die zweite vorbestimmte Betati- 
gungsprozedur das manuelle Schieben der 
Einfassung umfaBt, wahrend dieselbe ergriffen 
wird. 

14. Automatisches Injektionsgerat nach Anspruch 
1, bei welchem das den KanulenfluB verhuten- 
de Mittel eine elastische Abdeckung (538) urn- 
faBt, die ein angescharftes Endteil der Kanule 
abdichtend aufnimmt und das AuBere davon 
abdeckt, wobei diese elastische Abdeckung 
(538) wahrend der Bewegung der KanOle aus 
ihrer Ruhestellung heraus betatigbar ist, urn zu 
gestatten, daB das angescharfte Endteil dieser 
KanOle durch die elastische Abdeckung hin- 
durchdringt und urn danach gegen die auBere 
Gehausebaueinheit gedruckt zu werden, urn 
die Bewegung der KanOle aus der Gehause- 
baueinheit heraus und in das Muskelgewebe 
des Patienten elastisch zu arretieren. 

15. Automatisches Injektionsgerat nach Anspruch 
1, bei welchem das den Kanulenstrom verhu- 
tende Mittel einen vorderen Stopper in dem 
vorderen Ende des zweiten Behalters (78) um- 
faBt, durch welchen sich die Kanule wahrend 
ihrer Bewegung aus der Ruhelage heraus in 
das Muskelgewebe des Patienten erstreckt. 

16. Automatisches Injektionsgerat nach Anspruch 
1, bei welchem das Federmittel gesonderte 
erste (222) und zweite (224) gespannte Feder- 
baueinheiten umfaBt, die gesondert uber den 
ersten (106) beziehungsweise den zweiten 
(110) den Kolben bewegenden Hub bewegt 
werden konnen. 



17. Automatisches Injektionsgerat nach Anspruch 
1, bei welchem das Federmittel eine einzige 
gespannte Federbaueinheit beinhaltet, welche 
sequentiell uber den ersten und den zweiten 

5 den Kolben bewegenden Hub bewegt werden 

kann. 

18. Automatisches Injektionsgerat nach Anspruch 
1, bei welchem die Behalter nebeneinander 

w innerhalb der auBeren Gehausebaueinheit (12) 

angeordnet sind, wenn sie sich in ihrer Ruhe- 
stellung befinden. 

19. Automatisches Injektionsgerat nach Anspruch 
75 1, bei welchem der erste Behalter teleskopartig 

bezogen auf den zweiten Behalter (78) inner- 
halb der auBeren Gehausebaueinheit angeord- 
net ist, wenn er sich in einer Ruhestellung 
befindet. 

20 

20. Automatisches Injektionsgerat nach Anspruch 
19, bei welchem der erste Behalter an seinem 
vorderen Ende an dem zweiten Kolben befe- 
stigt ist. 

25 

21. Automatisches Injektionsgerat nach Anspruch 
16, bei welchem die Kanule fest mit der star- 
ren inneren Gehausekonstruktion (214), die in 
der auBeren Gehausebaueinheit (212) fur eine 

30 Bewegung aus einer Ruhestellung innerhalb 

der auBeren Gehausebaueinheit in eine Injek- 
tionsstellung innerhalb der auBeren Gehause- 
baueinheit montiert ist, verbunden ist. 

35 22. Automatisches Injektionsgerat nach Anspruch 

21, bei welchem die erste Federbaueinheit (22) 
funktionell zwischen der inneren Gehausekon- 
struktion und dem ersten Kolben verbunden 
ist. 

40 

23. Automatisches Injektionsgerat nach Anspruch 

22, welches Mittel einschlieBt, urn (1) den er- 
sten und den zweiten Behalter fest miteinander 
zu verbinden und (2) den ersten und den zwei- 

45 ten Behalter bezogen auf die innere Gehause- 

konstruktion fest zu verbinden. 

24. Automatisches Injektionsgerat nach Anspruch 
21, welches Mittel einschlieBt, urn (1) den er- 

50 sten und den zweiten Behalter fest miteinander 

zu verbinden und (2) den ersten und den zwei- 
ten Behalter zum Zweck einer gemeinsamen 
Bewegung bezogen auf die innere Gehause- 
konstruktion aus einer Ruhestellung in eine 

55 Mischstellung miteinander zu verbinden, in 

welcher die beiden Behalter danach mit dieser 
inneren Gehausekonstruktion bewegt werden 
konnen. 
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25. Automatisches Injektionsgerat nach Anspruch 
24, bei welchem jeder Behalter ein vorderes 
Ende, das durchbrechbare Membranen (90), 
die abdichtend dasselbe uberdecken, wenn die 
Behalter sich in ihrer Ruhestellung befinden 
und Mittet umfaBt, urn diese Membranen als 
Reaktion auf die gemeinsame Bewegung der 
Behalter aus ihrer Ruhestellung in die Misch- 
stellung zu durchbrechen. 

26. Automatisches Injektionsgerat nach Anspruch 
1, welche Sicherheitsmittel einschlieBt, die (1) 
in einer Sicherheitsposition angeordnet sind, 
urn das erste und das zweite Auslosemittel 
funktionsunfahig zu machen, das erste Feder- 
mittel als Reaktion auf die erste beziehungs- 
weise die zweite Betatigungsprozedur auszulo- 
sen und (2) aus dieser Sicherheitsposition her- 
aus beweglich sind, urn zu ermoglichen, daB 
das erste und das zweite Auslosemittel beta- 
tigbar ist, urn diese Federmittel als Reaktion 
auf die erste beziehungsweise die zweite Beta- 
tigungsprozedur auszulosen. 

27. Automatisches Injektionsgerat nach Anspruch 
26, bei welchem das Federmittel eine erste 
(222) und eine zweite (224) gespannte Feder- 
baueinheit, wobei jede gespannte Federbauein- 
heit einen langlichen Kolben (558) einschliefit, 
der eine Vielzahl von ringformig in einem ge- 
wissen Abstand voneinander angeordnete 
langliche Finger (282) hat, die mit dem hinte- 
ren Ende (310) des Kolbens zum Zweck einer 
radialen Bewegung nach innen aus einer den 
Kolben haltenden Stellung in eine den Kolben 
freigebende Stellung verbunden sind, wobei 
diese Finger auBere den Kolben haltende Fla- 
chen (304) und innere den Kolben freigebende 
Flachen (306) haben und eine Spiralfeder (132) 
einschlieBt, die funktionell mit dem Kolben fur 
eine Bewegung aus einer Ruhestellung in ei- 
nem auslosbar gespannten Zustand uber einen 
den vorderen Kolben bewegenden Hub als Re- 
aktion auf das Auslosen des gespannten Zu- 
stands derselben verbunden ist, wobei jedes 
dieser Auslosemittel einen Auslosestift, der (1) 
in einer Ruhestellung in Eingriff mit den dazu- 
gehorigen inneren den Kolben haltenden Fla- 
chen (286) in einem die radiale Bewegung 
nach innen verhindernden Zustand bezogen 
auf die dazugehorigen Finger angeordnet und 
(2) als Reaktion auf die Bewegung aus der 
Ruhestellung heraus betatigbar ist, urn eine 
radiale Bewegung der dazugehorigen Finger 
nach innen zu gestatten und kooperierende 
den Kolben haltende Flachenmittel (286) um- 
faBt, die zu jedem Kolben gehoren, urn (1) (a) 
den dazugehorigen Kolben gegen eine Vor- 



wartsbewegung festzuhalten und (b) die dazu- 
gehorige Feder in gespanntem Zustand zu hal- 
ten, wenn sich der dazugehorige Auslosestift 
(290) in seiner Ruhestellung befindet und (2) 

5 zu ermoglichen, daB der gespannte Zustand 

der dazugehorigen Feder (a) eine radiale Be- 
wegung nach innen der dazugehorigen Finger 
und (b) eine Vorwartsbewegung des dazuge- 
horigen Kolbens als Reaktion auf die Bewe- 

w gung des dazugehorigen Auslosestifts aus sei- 

ner Ruhestellung und die Bewegung der dazu- 
gehorigen Feder uber den den vorderen Kol- 
ben bewegenden Hub zu bewirkt. 

75 28. Automatisches Injektionsgerat nach Anspruch 
27, bei welchem der zweite Auslosestift einen 
die Bewegung verhutenden Teil, der in Eingriff 
mit den dazugehorigen inneren den Kolben 
haltenden Flachen (286) angeordnet ist, wenn 

20 sich der zweite Auslosestift in seiner Ruhestel- 

lung befindet, einen Betatigungsknopf (162), 
der nach hinten in einem gewissen Abstand 
von dem die Bewegung verhutenden Teil (314) 
angeordnet und nach vorn bewegbar ist, urn 

25 den letzteren aus seiner Ruhestellung heraus 

zu bewegen und einen eine Bewegung ermog- 
lichenden Teil (318) einschlieBt, der zwischen 
dem die Bewegung verhutenden Teil und dem 
Betatigungsknopf fur ein Gestatten einer Be- 

30 wegung der dazugehorigen Finger radial nach 

innen, wenn der Betatigungsknopf nach vorn 
bewegt ist, befestigt ist. 

29. Automatisches Injektionsgerat nach Anspruch 
35 28, bei welchem das Sicherheitsmittel eine ab- 

nehmbare Sicherheitskappe (576) einschlieBt, 
die an der auBeren Gehausebaueinheit abdek- 
kend bezogen auf den Betatigungsknopf und 
fest bezogen auf den ersten Auslosestift (130) 
40 montiert ist, wobei die erste vorbestimmte ma- 

nuelle Betatigungsprozedur das Entfernen die- 
ser Sicherheitskappe umfaBt und die zweite 
vorbestimmte Betatigungsprozedur das Schie- 
ben des Betatigungsknopfes nach vorn umfaBt. 

45 

30. Automatisches Injektionsgerat nach Anspruch 
29, bei welchem das Sicherheitsmittel eine Si- 
cherheitskappe, die eine Ruckwand (30) und 
eine sich nach vorn erstreckende Einfassung 

50 (154) hat, Mittel, die diese Sicherheitskappe an 

der auBeren Gehausebaueinheit fur eine Bewe- 
gung durch ein manuelles Schieben wahrend 
des Ergreifens dieser Einfassung aus einer Si- 
cherheitsstellung montieren und ein Sicher- 

55 heitsschlusselelement (486) einschlieBt, das 

losnehmbar aus einer Sicherheitsstellung, die 
eine Bewegung der Sicherheitskappe aus ihrer 
Sicherheitsstellung verhutet, montiert ist, wobei 
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dieser Sicherheitsschlussel an dem ersten 
Auslosestift (130) befestigt ist, wobei die erste 
vorbestimmte Betatigungsprozedur das Entfer- 
nen des SicherheitsschlLissels umfaBt und die 
zweite vorbestimmte Betatigungsprozedur das 5 
manuelle Schieben der Einfassung umfaGt, 
wahrend dieselbe ergriffen wird. 

31. Automatisches Injektionsgerat nach Anspruch 

1, bei welchem der zweite Kolben (110) in 10 
einer Ruhestellung in einem gewissen Abstand 
von seiner das flussige Medikament bewegen- 
den Stellung angeordnet ist und aus dieser 
Ruhestellung in die das flussige Medikament 
bewegende Stellung als Reaktion auf die Be- 75 
wegung des flussigen Medikamentenbestand- 
teils (104) in den zweiten Behalter (78) bewegt 
wird. 

32. Automatisches Injektionsgerat nach Anspruch 20 
1, welches Mittel einschlieflt (1) fOr das Auf- 
rechterhalten des Raums innerhalb des zwei- 
ten Beha Iters zwischen der Ruhestellung des 
zweiten Kolbens und der das Medikament be- 
wegenden Stellung desselben in sterilem Zu- 25 
stand, wahrend sich der zweite Kolben in sei- 
ner Ruhestellung befindet und (2) fur das Ent- 
ICiften dieses Raums zur Atmosphare hin, um 
eine Bewegung des zweiten Kolbens aus sei- 
ner Ruhestellung heraus in die das flussige 30 
Medikament bewegende Stellung gestattet, 
ohne, daG ein Luftdruck aufgebaut wird, der in 

der Lage ist, dem zweiten Kolben eine Vor- 
spannung weg aus der das flussige Medika- 
ment bewegenden Stellung in Richtung auf 35 
seine Ruhestellung zu verleihen, nachdem er 
in die das flussige Medikament bewegende 
Stellung bewegt wurde. 

33. Automatisches Injektionsgerat nach Anspruch 40 
1, bei welchem der Medikamentenbestandteil 
innerhalb des zweiten Behalters in trockener 
Form ist und der flussige Medikamentenbe- 
standteil ein Verschnittmittel fur den Medika- 
mentenbestandteil in trockener Form (108) ist. 45 

Revendications 

1. Appareil d'injection automatique (10) compre- 

nant une construction de bati exterieur (12), 50 
une aiguille hypodermique (16) pour le passa- 
ge de medicament liquide a travers et dans le 
tissu musculaire du patient, un premier reser- 
voir (16) d'ingredient de medicament liquide, 
un premier ingredient de medicament liquide 55 
(104) dans ledit premier reservoir (16), un pre- 
mier piston (106) monte dans ledit premier 
reservoir (16) dans une position de stockage 



en retenant de maniere etanche ringredient de 
medicament liquide mentionne (104) a I'inte- 
rieur pour le deplacement a partir de ladite 
position de stockage a travers ledit reservoir 
(16) dans une course deplagant ringredient de 
medicament liquide, 

un second reservoir (18) d'ingredient de medi- 
cament liquide, un second ingredient de medi- 
cament (108) dans ledit second reservoir, un 
second piston (110) monte dans ledit second 
reservoir (18) pour le deplacement a partir 
d'une position de deplacement de medicament 
liquide a travers ledit second reservoir dans 
une course debitant le medicament liquide, 
un organe & ressort dispose a rinterieur de la 
construction de bati exterieur mentionne (12) 
dans une position de stockage dans un etat 
sollicite qui peut etre debloque capable d'etre 
debloque deux fois, une fois pour se deplacer 
par une course de deplacement du premier 
piston (106) et une seconde fois pour se de- 
placer par une course de deplacement du se- 
cond piston (110), des premiers organes de 
deblocage capables de fonctionner en reponse 
& une premiere procedure d'actionnement ma- 
nuel predeterminee pour effectuer le premier 
deblocage de retat sollicite de I'organe a res- 
sort mentionne, 

des organes capables de fonctionner lorsque 
ledit premier piston (106) est deplace par sa 
course de deplacement d'ingredient de medi- 
cament liquide (104) par le premier organe a 
ressort debloque pour provoquer le debit de 
ringredient de medicament liquide (104) pro- 
venant du premier reservoir mentionne (16) 
pour s'ecouler dans ledit second reservoir (18) 
pour se meianger avec le second ingredient de 
medicament (108) qui y est contenu pour for- 
mer le medicament liquide et des seconds 
organes de deblocage capables de fonctionner 
en reponse a une seconde procedure d'action- 
nement manuel predeterminee pour effectuer 
le second deblocage de retat sollicite de I'or- 
gane a ressort mentionne de maniere a provo- 
quer le deplacement du second piston men- 
tionne (110) par sa course de debit de medica- 
ment liquide pendant laquelle le medicament 
liquide est deplace a travers ladite aiguille et 
entree dans le tissu musculaire du patient et 
des organes d'etancheite pour empecher que 
ledit ingredient de medicament liquide (106) ne 
communique avec ringredient de medicament 
(108) dans ledit second reservoir (18) capables 
de fonctionner pour permettre la communica- 
tion de ringredient de medicament liquide 
avec ringredient de medicament dans ledit 
second reservoir (18), 
caracterise en ce 
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que I'aiguille est disposee & I'interieur de la 
construction de bati exterieur mentionnee (12) 
pour son deplacement d'une position de stoc- 
kage, dans un Stat sterile a I'exterieur de ladite 
construction de bati ext6rieur, pour entrer dans 5 
le tissu musculaire du patient, 
que ladite aiguille est attache au second re- 
servoir de medicament mentionne (18), 
que ledit second reservoir de medicament (18) 
est avance pendant ladite course de debit, w 
ladite aiguille hypodermique (18) etant alors 
entree dans le tissu musculaire du patient et 
qu'il existe des organes pour empecher par 
etancheite recoupment du liquide k I'exterieur 
de ladite aiguille, pendant que ladite aiguille 75 
est dans sa position de stockage, capables de 
fonctionner apres que ladite aiguille se soit 
deplacee de ladite position de stockage pour 
permettre ledit 6coulement du medicament li- 
quide & I'exterieur de ladite aiguille. 20 

2. Appareil d'injection automatique (10) selon la 
revendication 1 dans lequel ledit second piston 
(110) est place dans une position de stockage 
espac6e de sa position de deplacement de 25 
medicament liquide et est deplace de sa posi- 
tion de stockage dans sa position de deplace- 
ment de medicament liquide en reponse au 
deplacement de I'ingredient de medicament 
liquide (104) dans ledit second reservoir (18). 30 

3. Appareil d'injection automatique (10) selon la 
revendication 2 comprenant des moyens (1) 
pour maintenir I'espace a I'interieur du second 
reservoir mentionne (18) entre la position de 35 
stockage du second piston mentionne (110) et 

sa position de deplacement de medicament 
dans un etat sterile, pendant que ledit second 
piston est dans une position de stockage, et 
(2) pour purger ledit espace vers I'atmosphere 40 
pour permettre le deplacement du second pis- 
ton & partir de ladite position de stockage dans 
ladite position de deplacement de medicament 
liquide sans constitution de pression d'air ca- 
pable de polariser ledit second piston en I'eloi- 45 
gnant de ladite position de deplacement du 
medicament liquide (102) mentionne vers ladi- 
te position de stockage apres avoir e\6 depla- 
ce dans la position de deplacement du medi- 
cament liquide. 50 

4. Appareil d'injection automatique selon la defini- 
tion 3 dans lequel ledit second piston est de- 
place par une course active par Porgane & 
ressort mentionne pendant la course de depla- 55 
cement du second piston de cette course, une 
telle course active comprenant une premiere 
partie et une seconde partie, la course de 



deplacement de medicament liquide du se- 
cond piston mentionne constituant la seconde 
partie de la course active du second piston 
mentionne. 

5. Appareil d'injection automatique selon la defini- 
tion 4 dans lequel ladite aiguille est deplacee 
de sa position de stockage a I'exterieur de 
ladite construction de bati exterieur (12) pour 
entrer dans le tissu musculaire du patient pen- 
dant la premiere partie de la course active du 
second piston mentionne. 

6. Appareil d'injection automatique selon la defini- 
tion 4 dans lequel ladite aiguille est deplacee 
de sa position de stockage a I'exterieur de 
ladite construction de bati exterieur (12) pour 
entrer dans le tissu musculaire du patient pen- 
dant la seconde partie de la course active du 
second piston mentionne. 

7. Appareil d'injection automatique selon la re- 
vendication 6 dans lequel ladite aiguille est 
montee & I'interieur du second reservoir men- 
tionne avec le second ingredient de medica- 
ment (108) qui est en forme seche ayant un 
volume considerablement inferieur au volume 
du second reservoir mentionne a I'avant du 
second piston mentionne lorsqu'il est dans sa 
position de stockage, le volume du second 
reservoir mentionne moins le volume de I'in- 
gredient de medicament mentionne sous for- 
me seche (108) et ladite aiguille etant rempli 
avec un gaz, le gaz a I'interieur du second 
reservoir mentionne etant comprime pendant la 
premiere partie de la course active du second 
mentionne mentionne, ladite aiguille pouvant 
etre sortie du second reservoir mentionne et 
de la construction de bati exterieur mentionnee 
pour entrer dans le tissu musculaire du patient 
pendant la seconde partie de la course de 
deplacement du medicament liquide de la 
course active du second piston mentionne. 

8. Appareil d'injection automatique selon la re- 
vendication 7 dans lequel ledit second reser- 
voir peut se deplacer vers I'avant a I'interieur 
de ladite construction de bati exterieur et ladite 
aiguille est fixee pour se deplacer vers I'avant 
avec ledit second reservoir & I'exterieur de 
ladite construction de bati exterieur mention- 
nee pour entrer dans le tissu musculaire du 
patient pendant la premiere partie de la course 
active du second piston mentionne. 

9. Appareil d'injection automatique selon la re- 
vendication 4 comprenant des organes de sO- 
rete (1) disposes dans une position de surete 
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pour rendre les premier et second organes de 
deblocage incapables de fonctionner pour de- 
bloquer I'organe & ressort mentionne en repon- 
se respectivement aux premiere et seconde 
procedures d'actionnement mentionnees et (2) 5 
pouvant etre deplaces de ladite position de 
sOrete pour rendre les premier et second orga- 
nes de d£clenchement capables de fonction- 
ner pour debloquer I'organe & ressort mention- 
nes en reponse respectivement aux premiere 10 
et seconde procedures d'actionnement men- 
tionnees. 

10. Appareil d'injection automatique selon la re- 

vendication 9 dans lequel I'organe a ressort 75 
mentionn6 comprend un premier (22) et un 
second bloc-ressort (24) sollicit£s, chacun des 
blocs-ressorts sollicit£s mentionnes compre- 
nant un piston allonge (558) ayant une multitu- 
de de doigts allonges espaces annulairement, 20 
relies & I'extremite arrfere du piston mentionne 
pour un deplacement vers I'interieur radiale- 
ment & partir d'une position de retenue du 
piston dans une position de deblocage du pis- 
ton, les doigts mentionnes ayant des surfaces 25 
de retenue de piston exterieures (307) et des 
surfaces de deblocage de piston interieures 
(306), et un ressort & boudin (292) en relation 
active avec ledit piston pour un deplacement 
d'une position de stockage dans un etat sollici- 30 
te qui peut §tre debloque par une course de 
deplacement de piston vers I'avant en reponse 
au deblocage de retat sollicite de celui-ci, cha- 
cun des organes de deblocage mentionnes 
comprenant une cheville de deblocage (290) 35 
(1) disposee dans une position de stockage en 
prise avec les surfaces de retenue de piston 
interieures associees (286) en empechant le 
deplacement vers I'interieur radialement par 
rapport aux doigts associes et (2) capable de 40 
fonctionner en reponse au deplacement en de- 
hors de ladite position de stockage pour per- 
mettre le deplacement vers I'interieur radiale- 
ment des doigts associes (142) et des organes 
de surface de retenue de piston (286) qui 45 
coopferent qui se mettent en prise avec les 
surfaces de retenue de piston exterieures (144) 
associees a chaque piston pour (1) retenir (a) 
le piston associe contre le deplacement vers 
I'avant et (b) le ressort associe & retat sollicite 50 
lorsque la broche deblocable associee est 
dans ladite position de stockage et (2) pour 
permettre retat sollicite du ressort associe 
d'effectuer (a) un deplacement des doigts as- 
socies (142) vers I'interieur radialement et (b) 55 
un deplacement vers I'avant du piston associe 
en reponse au deplacement de la broche de 
deblocage associee en dehors de ladite posi- 



tion de stockage et le deplacement du ressort 
associe par ladite course de deplacement de 
piston vers I'avant. 

11. Appareil d'injection automatique selon la re- 
vendication 10 dans lequel ladite seconde bro- 
che de deblocage (158) comprend une portion 
(160) qui empeche un deplacement disposee 
en prise avec les surfaces de retenue de pis- 
ton interieures (286) associees, lorsque ladite 
seconde broche de deblocage (158) est dans 
ladite position de stockage, un bouton d'action- 
nement (162) espace vers Tarriere de ladite 
portion (314) qui emp§che le deplacement et 
mobile vers I'avant pour deplacer cette dernie- 
re de sa position de stockage et une portion 
permettant le deplacement (318) fixee entre 
ladite portion empechant le deplacement (160) 
et ledit bouton d'actionnement (162) pour per- 
mettre le deplacement vers I'interieur radiale- 
ment des doigts associes (142) lorsque ledit 
bouton d'actionnement est deplace vers 
I'avant. 

12. Appareil d'injection automatique selon la re- 
vendication 11 dans lequel ledit organe de 
sOrete comprend un capuchon de sOrete (516) 
qui peut etre enleve qui est monte sur ledit 
bati exterieur (512) en recouvrant ledit bouton 
d'actionnement (162) et en etant fixe a ladite 
premiere broche de deblocage (514), ladite 
premiere procedure d'actionnement manuel 
predeterminee comprenant I'enlevement du 
capuchon de sOrete mentionne (516), ladite 
seconde procedure d'actionnement predeter- 
minee comprenant la poussee du bouton d'ac- 
tionnement mentionne vers I'avant. 

13. Appareil d'injection automatique selon la re- 
vendication 11 dans lequel ledit organe de 
sOrete comprend un capuchon de sOrete ayant 
une paroi arriere (44) et une collerette qui 
s'etend vers I'avant (309), des moyens pour 
monter ledit capuchon de sOrete sur ladite 
construction de bati exterieur (512) pour un 
deplacement par une poussee manuelle pen- 
dant le serrage de ladite collerette d'une posi- 
tion de surete, dans laquelle ladite paroi arriere 
est a I'arriere du bouton d'actionnement men- 
tionne, dans une position d'actionnement vers 
I'avant dans laquelle ledit bouton d'actionne- 
ment est deplace en avant, et un element de 
cie de sOrete, monte en etant amovible a partir 
d'une position de securite empechant le depla- 
cement du capuchon de sOrete mentionne en 
avant de sa position de sOrete, ladite cle de 
sOrete (320) etant fixee a ladite premiere bro- 
che de deblocage (290), ladite premiere proce- 



51 



EP 0 229 820 B1 



52 



dure d'actionnement pr£determinee compre- 
nant I'enlfcvement de ladite cl£ de sOrete, ladi- 
te seconde procedure d'actionnement prede- 
termine comprenant la poussee manuelle de 
ladite collerette pendant le serrage de celle-ci. 

14. Appareil d'injection automatique selon la re- 
vendication 1 dans lequel les moyens d'emp§- 
chement de recoupment de I'aiguille mention- 
nes comprennent une gaine eiastique (538) qui 
regoit une portion d'extr^mite pointue de I'ai- 
guille en etanchant et en couvrant I'exterieur 
de celle-ci, ladite gaine eiastique (538) etant 
capable de fonctionner pendant le d^place- 
ment de I'aiguille h I'exterieur de sa position 
de stockage pour permettre a la portion d'ex- 
tremite pointue de ladite aiguille de penetrer 
dans ladite gaine eiastique et d'etre ensuite 
comprim^e contre ladite construction de bati 
exterieur pour arreter elastiquement le depla- 
cement de ladite aiguille h I'ext6rieur de ladite 
construction de bati exterieur et entrer dans le 
tissu musculaire du patient. 

15. Appareil d'injection automatique selon la re- 
vendication 1 dans lequel les moyens d'empe- 
chement de r6coulement de I'aiguille mention- 
nes comprennent un arret avant dans l'extr£mi- 
te ant£rieure du second reservoir mentionne 
(18) & travers laquelle ladite aiguille s'etend 
pendant son deplacement h I'exterieur de sa 
position de stockage pour entrer dans le tissu 
musculaire du patient. 

16. Appareil d'injection automatique selon la re- 
vendication 1 dans lequel ledit organe a res- 
sort comprend un premier bloc-ressort (222) et 
un second bloc-ressort (224) sollicites s£par£s 
qui sont mobiles separ£ment par les courses 
de deplacement mentionn£es respectivement 
du premier (106) et du second piston (110). 

17. Appareil d'injection automatique selon la re- 
vendication 1 dans lequel ledit organe a res- 
sort comprend un seul bloc-ressort sollicite 
mobile s6quentilellement par les courses de 
deplacement mentionnees du premier et du 
second piston. 

18. Appareil d'injection automatique selon la re- 
vendication 1 dans lequel les reservoirs men- 
tionnes sont disposes cote a cote a I'interieur 
de ladite construction de bati exterieur (12) 
lorsqu'ils sont dans la position de stockage 
mentionn£e. 

19. Appareil d'injection automatique selon la re- 
vendication 1 dans lequel ledit premier reser- 



voir est place en etant telescopique a I'inte- 
rieur du second reservoir mentionne (18) a 
I'interieur de ladite construction de bati exte- 
rieur lorsqu'ils sont en position de stockage. 

5 

20. Appareil d'injection automatique selon la re- 
vendication 19 dans lequel ledit premier reser- 
voir est fixe a son extremite anterieure au 
second piston mentionne. 

10 

21. Appareil d'injection automatique selon la re- 
vendication 16 dans lequel ladite aiguille est 
relive de maniere fixe a la structure de bati 
interieur rigide (214) montee dans ladite 

75 construction de bati exterieur (212) pour le 

deplacement d'une position de stockage a I'in- 
terieur de ladite construction de bati exterieur 
dans une position d'injection h I'interieur de 
ladite construction de bati exterieur. 

20 

22. Appareil d'injection automatique selon la re- 
vendication 21 dans lequel ledit premier bloc- 
ressort est relie activement entre ladite structu- 
re de bati interieur et ledit premier piston. 

25 

23. Appareil d'injection automatique selon la re- 
vendication 22 comprenant un organe pour (1) 
immobliliser de maniere fixe les premier et 
second reservoirs mentionnes ensemble et (2) 

30 immobiliser de maniere fixe les premier et 

second reservoirs mentionnes sur ladite struc- 
ture de bati interieur (214). 

24. Appareil d'injection automatique selon la re- 
35 vendication 21 comprenant un organe pour (1) 

immobiliser de maniere fixe les premier et 
second reservoirs mentionnes ensemble et (2) 
immobiliser les premier et second reservoirs 
mentionnes pour leur deplacement ensemble 
ao par rapport a ladite structure de bati interieur a 

partir d'une position de stockage dans une 
position de melange dans laquelle les deux 
reservoirs mentionnes sont ensuite mobiles 
avec ladite structure de bati interieur. 

45 

25. Appareil d'injection automatique selon la re- 
vendication 24 dans lequel chacun des reser- 
voirs mentionnes comprend des extremites an- 
terieures ayant des membranes qui peuvent se 

50 rompre (90) qui les recouvrent de maniere 

etanche lorsque les reservoirs mentionnes sont 
dans ladite position de stockage ainsi que des 
moyens pour rompre les membranes mention- 
nees en reponse au deplacement des reser- 

55 voirs mentionnes ensemble de ladite position 

de stockage dans ladite position de melange. 
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26. Appareil d'injection automatique selon la re- 
vendication 1 comprenant des organes de sO- 
rete (1) disposes dans une position de surete 
pour rendre les premier et second moyens de 
deblocage mentionnes incapables de fonction- 
ner en reponse respectivement aux premiere 
et seconde procedures d'actionnement men- 
tionn^es et (2) mobiles de ladite position de 
sOrete pour rendre les premier et second orga- 
nes de deblocage mentionnes capables de 
fonctionner pour debloquer ledit organe a res- 
sort en reponse respectivement aux premiere 
et seconde procedures d'actionnement men- 
tionnees. 

27. Appareil d'injection automatique seion la re- 
vendication 26 dans lequel I'organe h ressort 
mentionne comprend un premier (222) et un 
second bloc-ressort (224) sollicites, chacun 
des blocs-ressorts sollicites mentionnes com- 
prenant un piston allqnge (558) ayant une mul- 
titude de doigts (282) allonges espaces annu- 
lairement, relies 5 I'extremite arriere (310) du 
piston mentionne pour un deplacement vers 
I'interieur radialement S partir d'une position 
de retenue du piston en une position de deblo- 
cage du piston, les doigts mentionnes ayant 
des surfaces de retenue du piston exterieures 
(304) et des surfaces de deblocage du piston 
interieures (306) et un ressort h boudin (132) 
en relation active avec ledit piston pour un 
deplacement & partir d'une position de stocka- 
ge dans un etat sollicite qui peut etre debloque 
par une course de deplacement de piston vers 
I'avant en reponse au deblocage de retat solli- 
cite de celui-ci, chacun des organes de deblo- 
cage mentionnes comprenant une cheville de 
deblocage (1) diposee dans une position de 
stockage en prise avec les surfaces de retenue 
de piston interieures associees (286) en empe- 
chant le deplacement vers I'interieur radiale- 
ment par rapport aux doigts associes et (2) 
capable de fonctionner en reponse au deplace- 
ment en dehors de ladite position de stockage 
pour permettre le deplacement vers I'interieur 
radialement des doigts associes (142) et des 
organes de surface de retenue de piston (286) 
qui cooperent qui se mettent en prise avec les 
surfaces de retenue de piston exterieures (284) 
associees S chaque piston pour (1) retenir (a) 
le piston associe contre le deplacement vers 
I'avant et (b) le ressort associe en etat sollicite 
lorsque la broche deblocable associee (290) 
est dans ladite position de stockage et (2) pour 
permettre retat sollicite du ressort associe 
pour effectuer (a) un deplacement des doigts 
associes vers I'interieur radialement et (b) un 
deplacement vers I'avant du piston associe en 



reponse au deplacement de la broche de de- 
blocage associee en dehors de ladite position 
de stockage et le deplacement du ressort as- 
socie par ladite course de deplacement de 
5 piston vers I'avant. 

28. Appareil d'injection automatique selon la re- 
vendication 27 dans lequel ladite seconde bro- 
che de deblocage comprend une portion qui 

70 empeche un deplacement disposee en prise 

avec les surfaces de retenue de piston inte- 
rieures (286) associees lorsque ladite seconde 
broche de deblocage (312) est dans ladite 
position de stockage, un bouton d'actionne- 

75 ment (162) espace vers I'arriere de ladite por- 

tion (314) qui empeche le deplacement et mo- 
bile vers I'avant pour deplacer cette derniere 
de sa position de stockage et une portion 
permettant le deplacement (318) fixee entre 

20 ladite portion empechant le deplacement (160) 

et ledit bouton d'actionnement pour permettre 
le deplacement vers I'interieur radialement des 
doigts associes lorsque ledit bouton d'action- 
nement est deplace vers I'avant. 

25 

29. Appareil d'injection automatique selon la re- 
vendication 28 dans lequel ledit organe de 
sQrete comprend un capuchon de sOrete (516) 
qui peut etre enleve qui est monte sur ledit 

30 bati exterieur en recouvrant ledit bouton d'ac- 

tionnement et en etant fixe a ladite premiere 
broche de deblocage (130), ladite premiere 
procedure d'actionnement manuel predetermi- 
nee comprenant I'enlevement du capuchon de 

35 sOrete mentionne, ladite seconde procedure 

d'actionnement predeterminee comprenant la 
poussee du bouton d'actionnement mentionne 
vers I'avant. 

40 30. Appareil d'injection automatique selon la re- 
vendication 29 dans lequel ledit organe de 
surete comprend un capuchon de sOrete ayant 
une paroi arriere (30) et une collerette qui 
s'etend vers I'avant (154), des moyens pour 

45 monter ledit capuchon de sOrete sur ladite 

construction de bati exterieur pour le deplace- 
ment par une poussee manuelle pendant le 
serrage de ladite collerette d'une position de 
surete, dans laquelle ladite paroi arriere (30) 

50 est & I'arriere du bouton d'actionnement men- 

tionne, dans une position d'actionnement vers 
I'avant dans laquelle ledit bouton d'actionne- 
ment est deplace en avant, et un element de 
cie de surete (486), monte en etant amovible a 

55 partir d'une position de sOrete empechant le 

deplacement du capuchon de sOrete mention- 
ne en avant de sa position de surete, ladite cle 
de sQrete etant fixee & ladite premiere broche 

oo 
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de dSblocage (130), ladite premiere procedure 
d'actionnement pr6d§terminee comprenant 
I'enl&vement de ladite cle de sOrete, ladite 
seconde procedure d'actionnement predeter- 
mine comprenant la pouss6e manuelle de 5 
ladite collerette pendant le serrage de celle-ci. 

31. Appareil d'injection automatique selon la re- 
vendication 1 dans lequel ledit second piston 
(110) est place dans une position de stockage 10 
espac£e de sa position de deplacement de 
medicament liquide et est d£plac6 de sa posi- 
tion de stockage dans sa position de deplace- 
ment de medicament liquide en reponse au 
deplacement de Tingr^dient de medicament 75 
liquide (104) dans ledit second reservoir (18). 

32. Appareil d'injection automatique selon la re- 
vendication 1 comprenant des moyens (1) pour 
maintenir Pespace & I'int6rieur du second re- 20 
servoir mentionne entre la position de stocka- 
ge du second piston mentionne et sa position 

de deplacement de medicament dans un etat 
sterile pendant que ledit second piston est 
dans ladite position de stockage et (2) pour 25 
purger ledit espace vers I'atmosphere pour 
permettre le deplacement du second piston & 
partir de ladite position de stockage dans ladi- 
te position de deplacement de medicament 
liquide sans constitution de pression d'air ca- 30 
pable de polariser ledit second piston en I'eloi- 
gnant de ladite position de deplacement du 
medicament liquide mentionne vers ladite posi- 
tion de stockage apres avoir ete depiace dans 
la position de deplacement du medicament 35 
liquide. 

33. Appareil d'injection automatique selon la re- 
vendication 1 dans lequel ledit ingredient de 
medicament a I'interieur du second reservoir 40 
mentionne est en forme seche et que ledit 
ingredient de medicament liquide est un di- 
luant pour ledit ingredient de medicament en 
forme s£che (108). 
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